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PREFACE 


This  attachment  to  the  Final  EIS  provides  the  public  and 
agency  comments  in  response  to  the  Draft  EIS  which  was  filed  with 
the  U.S.  Environmental  Protection  Agency  and  made  available  to  the 
public  on  27  July  1979.  Included  are  the  transcript  from  the 
informal  public  hearing  held  in  Marysville,  California,  on  20 
September  1979;  copies  of  all  formal  comments  submitted  to  the  Air 
Force;  and  the  Air  Force  response  to  the  comments. 

The  Air  Force  has  used  all  of  the  public  and  agency  comments 
as  a  guide  in  upgrading  the  Draft  EIS  to  a  Final  EIS.  Each 
comment  requiring  a  response,  whether  the  comment  is  reflected  in 
the  hearing  transcript  or  in  a  separate  submission,  has  the 
applicable  response  numbers  annotated  in  the  margin.  The  Air 
Force  responses  consist  of  the  following: 

(1)  An  indication  is  given  that  changes,  that  are  believed  to 
accommodate  the  thrust  of  the  comment,  are  made  in  the 
EIS  text.  Plus  (+)  signs  appear  in  the  margin  of  the 
Final  EIS  text  where  a  line  has  been  revised  or  deleted. 
Where  a  whole  paragraph  or  section  has  been  extensively 
revised,  a  double  plus  (♦+)  sign  in  the  margin  indicates 
that  the  revision  begins  at  that  point  and  continues  to 
the  end  of  the  paragraph  or  section.  Similar  markings 
are  used  for  tables  and  figures. 

(2)  An  explanation  is  given  to  clear  up  a  misunderstanding  or 
to  indicate  the  reason  that  the  original  (Draft)  EIS  text 
still  represents  the  best  judgment  of  the  Air  Force. 

In  addition  to  unique  questions,  there  were  many  comments  that 
addressed  concerns  that  were  common  to  several  of  the 
submissions.  Some  of  those  common  concerns  related  to  the 
reliability  of  the  radar's  beam  control  procedures;  the  need  for 
additional  radiation  and  public  health  monitoring;  and  the  lack  of 
absolute  proof  concerning  the  safety  of  RFR  at  the  PAVE  PAWS  power 
densities  (i.e.,  general  public  exposure  at  the  submicrowatt/cm^ 
level).  In  these  cases  of  common  concerns,  each  is  annotated  for 
a  response;  however,  where  applicable,  common  responses  are 
referenced. 


Although  the  specific  consents  and  responses  must  be  reviewed 
to  understand  the  details  of  the  Air  Force  position,  the  following 
is  an  overview  with  regard  to  the  common  concerns  listed  above. 

(1)  The  triple-redundant  procedures  which  control  the 
positioning  of  the  radar  beam  are  adequate  and  secure. 
They  have  also  been  independently  verified  by  a  panel 
under  the  National  Academy  of  Sciences. 

(2)  The  calculations,  actual  measurements  on  the  besic 
system,  lack  of  significant  variability  due  to 
environmental  factors,  and  the  radar ' s  continual 
self-checking  features,  all  support  the  conclusion  that 
the  SIS  already  properly  presents  the  worst  case  PAVE 
PAWS  radiation  levels,  including  the  possible  "growth" 
system.  Additional  continuing  radiation  monitoring  is 
not  required.  General  public  exposure  from  PAVE  PAWS 
will  be  in  the  submicrowatt/em2  range  even  if  the 
"growth"  Option  is  implemented.  There  is  no  evidence 
that  such  exposure  constitutes  any  hazard;  therefore, 
public  health  monitoring  is  not  required. 

(3)  Absolute  proof  of  safety  is  not  possible  with  any  factor; 
however,  the  EIS  represents  a  thorough  evaluation  of  the 
potential  environmental  impact  of  operating  PAVE  PAWS, 
and  at  the  PAVE  PAWS  power  densities  no  hazard  is 
predicted  from  either  the  basic  or  "growth"  systems. 

This  conclusion  has  also  been  reached  by  a  panel  under 
the  National  Academy  of  Sciences. 
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REPORT  OF  HEARING 


This  hearing  proceeded  aC  1930,  20  September  1979  in  Marysville, 

CA  and  was  conducted  by  Colonel  Alien  C.  Smith. 

Colonel  Smith: 

On  behalf  of  the  United  States  Air  Force,  welcome  to  this  public 
hearing  on  Draft  Environmental  Impact  Statement  on  the  operation 
of  the  PAVE  PAWS  Radar  System  at  Beale  Air  Force  Base.  Our 
purpose  here  tonight  is  to  provide  information  to  the  public 
regarding  the  project;  and  our  secondary  purpose  is  to  record  the 
opinions  and  comments  of  the  public  for  consideration  in 
connection  with  this  project.  Now,  I'm  Colonel  Allen  C.  Smith. 

I'm  a  Military  Judge  assigned  in  Washington,  DC.  My  function  here 
tonight  is  simply  to  conduct  the  hearing.  I  have  not  had  any  part 
or  any  involvement  whatever  in  the  preparation  of  this  project  or 
the  development  of  this  project  and  I  will  not  be  making  any 
determination,  decision,  or  recommendation  with  respect  to  the 
project.  As  I  state,  my  function  is  simply  to  conduct  this  public 
hearing.  This  hearing  will  be  recorded  verbatim  by  Sergeant 
Yolanda  Rhoads  over  here,  a  qualified  Air  Force  Court  Reporter, 
and  I'm  also  advised  that  a  couple  of  local  radio  stations  may  be 
recording  ail  or  part  of  the  hearing  for  possible  later 
rebroadcast.  As  far  as  our  agenda  this  evening,  we'll  start  off 
with  the  presentation  by  the  members  of  the  Air  Force  team;  after 
that  we' 11  have  a  question  and  answer  period  for  a  period  of 
forty-five  minutes,  hour,  whatever  seems  to  be  appropriate.  If 
you  desire  to  ask  a  question,  we  have  a  microphone  right  here  in 
the  front  of  the  room,  and  it  would  assist  if  you'd  come  down  to 
the  microphone,  state  who  you  are,  any  group  that  you  represent, 
your  address — if  you  care  to  give  it— and  ask  the  question  from 
there  so  that  everybody  in  the  room  including  the  court  reporter 
over  here  is  able  to  understand  who's  asking  the  question  and  get 
the  question  down  correctly.  After  the  question  and  answer 
period,  why,  I  plan  on  having  a  recess  or  stretch  period  about 
that  point  for  just  a  few  moments.  After  that  we  will  have 
statements  from  the  public,  and  in  connection  with  this  I  just 
indicated  or  mentioned  the  cards  that  are  available  in  the  back. 
Captain  Hourcle  down  here  at  the  table  to  my  left  also  has  cards. 
If  you  desire  to  make  a  statement,  why,  pick  up  a  card,  put  the 
information  that  I  requested  down — name,  organization  you're 
affiliated  with  or  representing,  and  your  address,  either  business 
or  personal  residence.  I  plan  to  allow  approximately  ten  minutes 
for  statements.  In  the  event  that  we  have  too  many  people,  or 
time  is  running  short,  I  may  have  to  cut  a  little  bit  shorter  than 
that,  but  so  far  we  don't  seem  to  have  that  problem.  If  you 
desire  or  if  you're  going  to  make  a  public  statement,  we' 11  have 
the  podivxa  up  here  by  the  microphone  to  my  left.  And  it  would  be 
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probably  beat  if  you'd  coma  up  bare  and  make  a  statement  from  that 
position.  Now,  this  public  hearing  is  designed  to  present 
information  to  you  and  for  you  to  present  information  to  the  Air 
Force.  We  recognize  that  perhaps  not  every  piece  of  information 
or  consent  that  you  might  have  can  possibly  be  presented  here 
tonight.  You  have  until  2  October  1979  to  submit  any  further 
statements  or  comments  to  the  following  address.  To  Or.  Carlos 
Stern,  The  Secretary  of  the  Air  Force,  Assistant  far  Environment 
and  Safety.  The  shorthand  address  is  SAF/MIQ,  Washington  DC, 
20330.  I'll  give  that  information  later  on  or  at  least  a  couple 
more  times  during  the  course  of  the  hearing,  and  as  long  as  the 
information  is  postmarked  by  2  October  it  will  be  included  in  the 
transcript  of  the  hearing.  So  much  for  the  introductory  consents 
that  1  have.  As  I  indicated,  we1 11  start  off  with  the 
presentations  by  members  of  the  Air  Force  team.  Our  first  speaker 
tonight  will  be  Colonel  Paul  HcEachern  of  the  Electronic  Systems 
Division.  And  Colonel  HcEachern  is  a  former  project  officer  on 
PAVE  PAWS,  He  will  be  speaking  on  an  overview  of  the  PAVE  PAWS 
system.  Colonel  McEachern. 

Colonel  McEachern: 

Thank  you,  Colonel  Smith,  and  good  evening,  Ladies  and  Gentlemen. 
I'm  from  the  Electronic  Systems  Division  of  Air  Force  Systems 
Command.  And  I  am  now  the  North  American  Surveillance  Systems 
Director-in-Chief  and  formerly  was  the  program  director  for  PAVE 
PAWS.  I  had  the  opportunity  to  give  several  presentations  in  the 
past  in  the  Marysviiie-Yuba  City  area,  regarding  the  various 
aspects  of  the  PAVE  PAWS  radar's  developaent  status  and  related 
environmental  issues.  My  presentation  tonight  will  key  on  the 
mission  of  the  PAVE  PAWS  radar,  in  the  general  description  of  how 
it's  built  and  operates.  As  you  may  know,  tue  PAVE  PAWS  radar  is 
an  important  addition  to  our  National  Strategic  Warning  Systems. 

It  is  a  deterrent  system  in  that  it  provides  a  capability  which 
prevents  a  potential  enemy  from  surprising  us  and  pre-empting  our 
strategic  forces.  PAVE  PAWS  is  a  Sea-Launched  Ballistic  Missile 
Detection  and  Warning  System.  It  will  meet  not  only  today's 
threat  but  that  projected  for  the  foreseeable  future. 

The  primary  mission  of  the  PAVE  PAWS  system  is  warning.  The  radar 
however,  will  also  function  as  a  spacetrack  sensor  by  tracking 
earth  orbiting  objects  and  providing  data  to  the  National 
Spacetrack  Center  in  Cheyenne  Mountain,  Colorado.  A  missile 
that's  launched  at  sea  which  penetrates  the  surveillance  fence 
will  cause  a  warning  message  Co  be  released  automatically.  The 
system  will  track  each  missile  that  goes  through  the  fence  until 
enough  information  is  obtained  to  determine  the  launch  and  impact 
points;  and  thus  will  serve  to  characterize  the  attack,  the  PAVE 
PAWS  system  today  consists  of  two  radars.  One  is  at  Otis  Air 
Force  Base  in  Massachusetts  and  the  ocher  here  at  Beale  Air  Force 
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Base  in  California.  Each  radar  will  have  a  detection  range  of 
three  thousand  nautical  miles,  and  these  surveillance  zones  will 
be  established  over  each  ocean.  Missiles  launched  in  the  coverage 
areas  will  be  detected,  tracked  and  reported  upon. 

These  are  the  principal  technical  parameters  of  the  radar.  It's  a 
phased  array,  which  means  the  radar  scans  electronically  by 
phasing  the  signal  to  its  transmitters.  There  are  no  moving  parts 
as  in  conventional  radars  that  most  of  us  are  used  to.  The  PAVE 
PAWS  beam  steering  is  done  by  computer.  The  radar  is  all  solid 
state  and  operates  in  the  UHF  frequency  band,  420  to  450 
megahertz.  Since  the  radar  is  all  solid  state,  it  has  a 
relatively  low  peak  power  of  less  than  600  kilowatts.  The  duty 
cycle,  or  the  amount  of  time  that  the  radar  transmitter  is 
actually  on  the  air,  will  be  a  maximum  of  twenty-five  percent  per 
face.  It  will  normally  operate  in  the  range  of  eighteen  percent. 
The  radar  beam  width  is  about  two  degrees  and  its  accompanying 
sidelobes,  or  that  energy  outside  the  main  beam,  is  at  least 
twenty  dB  or  one  hundred  times  less  than  the  power  one  would  find 
in  the  main  beam. 

The  warning  message  from  the  PAVE  PAWS  radars  are  transmitted 
automatically  to  the  four  command  centers  that  are  shown,  namely 
the  National  Military  Command  Center  and  the  alternate  National 
Military  Command  Center,  both  of  which  are  in  the  Washington 
area.  Ic  a’ so  goes  to  the  NORAD  Cheyenne  Mountain  Complex  in 
Colorado  and  to  the  SAC,  Strategic  Air  Command,  Command  Center. 

The  warning  information  will  permit  the  national  command 
authorities — namely  the  President  and  the  Joint  Chiefs  of 
Staff — to  react  to  a  sea-launched  ballistic  missile  attack.  Other 
information  will  be  sent  from  the  NORAD  Cheyenne  Mountain  Complex 
periodically  to  update  the  data  base  of  each  radar. 

What  you  see  here  is  the  main  building.  It's  dual-faced  and  it's 
about  105  feet  high,  and  it  has  more  than  5,000  antenna  elements 
on  each  face.  This  is  a  closer  view  of  the  face  and  its  platform, 
which  is  used  to  maintain  the  face.  Only  about  one-third  of  the 
elements  on  these  faces  are  active.  The  others  are  dummies.  Some 
of  these  dummies  are  inactive  elements,  help  to  form  the  beam,  and 
also  are  available  for  future  growth  in  case  the  threat  may 
warrant  it  at  a  later  date.  Behind  each  active  element  is  a 
solid-state  transmit-receive  module  which  I'll  show  you  in  a  few 
moments . 

Inside  the  main  building,  which  you  see  in  the  center  of  this 
viewgraph,  there  are  five  floors  which  contain  the  radar 
electronics  and  the  computer  hardware,  which  have  been  developed 
and  integrated  to  perform  the  PAVE  PAWS  mission.  On  the  upper 
right  hand  corner  you  see  the  antenna  elements.  Over  five 
thousand  of  these  are  installed  in  each  face.  It's  a  relatively 
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small  unit,  less  than  one  foot  long.  Behind  che  element  is  a 
solid-state  cransmit-receive  module  which  is  the  heart  o£  the 
system;  it  also  is  a  relatively  small  unit,  a  little  bit  over  a 
foot.  Now  there  are  more  than  1700  of  these  transmitters  behind 
each  face.  The  other  radar  equipment  consists  of  the 
receiver-exciter  equipment  and  the  signal  processor  equipment,  in 
which  the  information  received  by  the  radar  is  processed,  and  it's 
also  readied  for  analysis  by  the  main  computers.  On  the  lower 
left  hand  portion  of  the  picture  is  the  radar  controller  which 
controls  Che  action  of  the  radar  unit.  This  is  a  separate 
computer  which  directs  the  radar  to  perform  the  functions  needed 
to  accomplish  its  mission.  In  the  lower  middle  you  see  the 
central  computer  or  the  Cyber  174,  two  Control  Data  computers. 

This  is  the  central  processor  or  the  central  brains  of  the  system 
in  which  the  majority  of  the  functions  are  performed.  This 
computer  works  with  the  displays  in  the  communications  interface 
units  to  provide  information  to  the  onsite  operators  and  to  the 
operators  and  displays  in  the  distant  command  centers. 

Now  that's  a  brief  description  of  the  equipment  in  the  system. 
Before  I  leave  che  hardware  area,  I  would  like  to  show  you  a 
close-up  of  the  solid  state  module— perhaps  our  most  significant 
technical  achievement  in  this  radar.  Transmissions  from  this  unit 
are  combined  in  space  with  those  of  other  units  to  form  a 
pencil-like  beam  which  scans  the  ocean  area.  This  is  the  heart  of 
the  radar  system,  it's  relatively  small,  measuring  only  one  foot 
and  eight  inches.  If  it  weren't  solid  state,  each  one  would  have 
to  be  housed  in  a  relatively  large  cabinet.  This  unit  is  mounted 
behind  each  active  element  and  emits  over  300  watts  of  power. 

Going  up  to  the  tactical  operations  room,  this  is  one  of  the  6 
onsite  displays  in  the  tactical  operations  room.  Operators  man 
this  room  24  hours  a  day  and  keep  track. on  the  operational  status 
of  the  radar  continually. 

I'd  like  to  conclude  my  briefing  with  a  recent  picture  of  the 
radar  facility.  In  this  closer  view,  you  can  see  the  power  plant 
behind  the  radar,  which  is  nearing  completion.  We  now  are 
operating  a  good  percentage  of  the  time  and  continue  in  a  test 
status.  We're  completing  che  system  performance  tests  and 
reliability  tests  which  are  necessary  prior  to  turning  the  system 
over  to  the  using  command.  The  system  is  operating  in  accordance 
with  the  specification  and  is  tracking  targets.  That  concludes  my 
presentation.  Thank  you,  I'll  turn  the  meeting  back  to  Colonel 
Smith. 

Colonel  Smith: 

Thank  you  very  much,  sir.  Our  next  speaker  is  Mr.  John  Mitchell 
from  the  School  of  Aerospace  Medicine.  Mr.  Mitchell  was  the  Chief 
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of  the  Radiation  Measurements  team  that1 s  been  here  in  the  area 
for  some  time,  and  he  will  be  speaking  on  the  results  of  their 
testing  in  the  area.  Mr.  Mitchell. 

Mr.  Mitchell: 

Thank  you,  Colonel  Smith.  The  formal  radiation  measurements  for 
the  PAVE  PAWS  at  Beale  Air  Force  Base  were  taken  on  11  and  12 
September,  just  last  week,  after  a  pretest  briefing  that  was  held 
at  the  Beale  Officers'  Club  on  Monday  afternoon  the  10th. 

The  purpose  of  the  formal  radiation  measurements  is  really 
two-fold.  One,  to  determine  what  the  actual  radiation  levels  are 
in  the  areas  surrounding  the  system  that  represent  a  fully 
operational  PAVE  PAWS  system.  Secondly,  and  for  the  purpose  here 
this  evening,  is  to  provide  the  opportunity  for  independent 
observers  or  local  citizen  representatives  to  oversee  and 
participate  in  this  activity.  The  test  team  that  came  out  to  do 
this  work  was  made  up  of  two  persons  from  the  Air  Force  School  of 
Aerospace  Medicine,  located  down  at  Brooks  Air  Force  Base,  and  two 
persons  from  the  1839  El  Group  down  at  Keesler  Air  Force  Base, 
Mississippi.  In  addition  to  that,  we  have  Mr.  Mel  Eckerstrom  and 
Mr.  Sam  Sperbeck  who  served  as  coordinators  for  the  local 
citizens'  committee.  They  prepared  and  sent  out,  I  believe, 
something  over  a  hundred  letters  to  individuals  in  the  local  area, 
and  we  were  happy  to  have  about  fifty  people  that  came  forward  and 
identified  thems eives  to  participate  as  independent  observers  on 
these  tests;  and  we  had  a  number  of  these  people  that  stayed  with 
us  throughout  all  of  the  two  days  of  testing,  which  I  think  was 
very  good.  It  was  two  very  warm  days  and  rather  iong  days  but  we 
did  get  that  job  done. 

Now  the  instrumentation  system  that's  used  to  measure  these  ieveis 
are  enclosed  in  an  Air  Force  van  in  a  shielded  enclosure.  We 
drove  this  van  around  to  the  different  test  points  and  at  each 
test  point  took  about  an  hour's  worth  of  measurements. 

The  system  is  made  up  basically  of  two  parts.  One  part  around  a 
field  intensity  meter,  which  allowed  us  to  measure  the  peak 
radiation  intensity  from  the  radar.  And  the  second  part  around  a 
power  meter,  which  allowed  us  to  measure  the  true  average  power 
density  for  the  system.  At  each  instance  at  a  test  location  the 
antenna,  a  dipole  antenna,  was  moved  about  the  test  location  until 
the  signal  was  maximized  on  the  field  intensity;  because  indeed, 
the  radiation  levels  will  change  a  little  bit  as  you  move  around 
in  the  neighborhood  of  one  or  two  wave  lengths,  which  is  about  a 
meter,  meter-and-a-haif .  So  it's  maximized  to  find  the  radiation 
ieveis,  and  then  at  that  point  we  measured  in  three  orientations 
so  as  to  take  up  all  the  radiation  field  in  that  area.  Same 
process  was  used  for  the  average  power,  and  the  average  power 
eventually  was  sampled  at  a  rate  of  about  100  data  samples  per 
second  so  that  we  actually  cook,  in  about  a  12  second  run  in  each 
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orientation,  we  recorded  about  1200  data  points;  and  then  these 
were  processed  in  the  computer  to  give  us  the  true  average  value 
of  the  average  power  incident. 

’  I  '  - 

This  next  slide  is  a  map  of  the  area  of  the  test  locations.  We 
started  out  with  a  potential  of  about  24  test  sites  and, 
recognizing  that  it  would  take  about  an  hour  per  test  point,  we 
took  this  plan  into  the  pretest  briefing  on  Monday  afternoon, 
discussed  it  with  those  present,  and  modified  it  slightly.  The 
data  points  that  were  actually  used  in  the  test  are  shown  here, 
with  the  exception  of  the  points  that  are  up  close  to  the  radar 
that  were  too  close  to  plot.  So  all  of  the  data  points  that  were 
tested  are  shown  on  this  map,  with  the  exception  of,  I  think,  five 
sites  that  were  within  3000  feet  of  the  radar.  For  instance,  we 
had  the  test  point  down  at  the  Union  High  School  in  Wheatland. 
This,  bv  the  way,  was  a  test  point  that  was  added  at  the 
suggestion  of  some  of  the  people  out  here  and  we  did  put  that  in. 
We  also  were  asked  to— -or  such  another  point  that  was  suggested 
was  at  the  route  of— on  65— that  was  a  very  good,  clear 
line-of-site  of  the  radar.  We  added  that  point.  We  also  added  a 
point  up  in  Brown's  Valley,  and  so,  with  the  basis  of  that,  we 
made  eighteen  measurements  in  the  two  day's  time. 

Mow  I  have  drawn  on  here  the  scans  of  the  radar.  Look  at  this 
portion  here,  that's  the  120  degree  scan  sector  of  the  South  face 
and  on  the  top  the  120  degree  scan  sector  of  the  North  face.  This 
test  point  2  was  the  test  point  at  the  school  on  the  base.  That's 
the  distance  of  about  a  miie-and-a-half ,_2  miles  from  the  radar. 
And  at  that  point  and  also  at  the  trailer  park,  test  point  3,  the 
radiational  levels,  the  average  power  densities,  were  about  .05 
microwatts  per  centimeter  squared.  As. we  got  out  to  about  the 
four-mile  point,  at  the  control  tower,  the  level  was  down  to  about 
.01,  I  believe.  And  by  the  time  we  got  out  into  the  community 
several  miles  away,  the  levels  at  that  point  were  reduced  to 
something  less  than  .001  microwatts,  average  power  density. 

The  next  two  slides  summarize— they're  really  a  tabular  listing  of 
all  the  data  that  was  taken  in  the  two  days  of  testing.  This 
tabular  summary,  as  you  can  see— we've  recorded  the  peak  electric 
field  intensity,  'cause  indeed  this  is  a— this  has  not  been  done 
for  very  many  radars.  We've  done  it  for  several,  and  our  current 
thinking  directs  attention  to  a  lot  of  pulse  work  so  we  are 
interested  in  that,  and  so  we've  measured  the  peak  electric  field 
and  recorded  in  volts  per  meter.  From  that  we've  derived  a  peak 
power  density  in  microwatts  per  centimeter  squared.  And  then  the 
last  coltxan  is  the  average  power  density  in  microwatts  per 
centimeter  squared.  Mow  this  summary  is  the  same  cable  Chat  was 
distributed  in  the  community  here  the  day  after  our  testing  was 
complete.  Also,  these  numbers  were  provided  to  the  independent 
observers  that  were  with  us  at  each  test  point. 
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We  have  found  one  error  in  our  data  and  that  is  Chat  this  tesC 
point  on  the  hilltop  northeast  of  the  radar,  this  distance  is 
closer  to  5,000  feet  in  place  of  8,500.  So  to  my  knowledge  that's 
the  only  error  in  this  data  chart.  I  would  also  point  out  that  we 
have  plotted  this  as  a  function  of  distance  from  the  radar  so  that 
these  points  here  were  all  actually  less  than  300  feet.  They're 
right  on  the  radar  complex,  right  inside  the  fences.  Then  at  the 
thousand  foot  fence  which  is  another— we  have  a  security  fence  out 
there  about  120  to  150  feet,  I  believe,  and  then  we  have  a  second 
fence  out  at  about  1000  feet — and  so  this  is  chat  thousand-foot 
fence.  By  the  time  we  got  out  there,  the  average  power  densities 
were  down  to  about  one-and-a-half  microwatts.  Then  as  we  went 
farther  away  from  the  radar,  after  we  got  out  in  the  range  of  a 
mile,  it  became  in  the  neighborhood  of  tenths  of  microwatts. 

And  then  in  the  communities  beyond  that  it  became  quite  low, 
something  less  than  .001  microwatts  per  centimeter  squared.  And 
it's  about  the  limit  of  the  accuracy  of  this  kind  of 
instrumentation  and  therefore  we  didn't  record  anything  that  was 
less  than  .001.  This  summarizes  the  results  from  the  formal 
radiation  measurements  and  during  the  question  and  answer  period 
we'd  be  happy  to  entertain  any  questions  on  this  part. 

Colonel  Smith: 

Thank  you  very  much,  Mr.  Mitchell.  Our  next  speaker  is  Dr.  Peter 
Poison  from  SRI  International,  and  he  will  be  addressing  the 
bioeffects  covered  in  the  Environmental  Impact  Statement.  Dr. 
Poison. 

Dr.  Poison: 

Thank  you,  Colonel  Smith.  Good  evening,  Ladies  and  Gentlemen.  As 
was  just  said,  my  name  is  Peter  Poison.  I'm  a  senior  biomedical 
engineer  in  the  Toxicology  Laboratory,  Life  Sciences  Division,  at 
SRI  International.  I've  been  asked  to  summarize  tonight  the 
section  of  the  EIS,  Environmental  Impact  Statement,  that  deals 
with  the  probable  impact  of  PAVE  PAWS  Radio  Frequency  Radiation, 
or  RFR,  on  human  health.  This  section  of  the  EIS  was  originally 
prepared  by  a  team  from  SRI  comprising  myself;  Dr.  John  Krebs,  a 
senior  biophysicist  in  the  Toxicology  Laboratory;  Louis  Heynick,  a 
staff  physicist  from  the  Radio  Physics  Laboratory  in  the  Systems 
Research  and  Analysis  Division;  and  Dr.  David  Jones,  director  of 
the  Toxicology  Laboratory. 

In  preparing  this  section,  were  aware  of  the  fact  that  the  subject 
is  of  very  considerable  interest  and  concern  to  a  large  number  of 
people  of  widely  different  backgrounds,  ranging  from  experts  on 
the  subject  of  biological  effects  of  microwaves  to  people  with 
little  or  no  scientific  background,  but  who  are  vitally  interested 
in  the  problem.  We  therefore  endeavored  to  produce  a  report  that 
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meets  the  needs  of  this  very  different  but  concerned  readership. 

To  do  so,  ve  organized  the  report  in  two  parallel  formats. 

Appendix  C  of  the  BIS  is  concerned  with  human  exposure  to  RFR.;  it 
contains  eleven  subsections,  the  first  six  of  which  are  shown  on 
this  slide,  and  is  written  in  the  form  of  a  detailed  scientific 
review  and  critique  of  selected  but  representative  articles, 
reports,  and  abstracts.  Appendix  C  is  oriented  toward  interested 
experts  who  are  familiar  with  scientific  language  and  technical 
terms,  but  who  may  wish  to  refer  to  the  various  scientific  papers 
that  are  referenced  to  check  on  points  for  themselves.  For  the 
interested  but  not  scientifically  oriented  reader,  section  3. 1.2.1 
of  the  BIS  contains  the  same  information  as  Appendix  C,  organized 
in  the  same  format,  that  is,  Introduction,  Present  Climate  and 
Context,  and  so  on,  but  without  the  reference  citations  and  in  a 
more  readable  style.  We  hope  that  this  approach  has  achieved  the 
objective  of  providing  a  document  that  could  be  easily  read  by 
everyone  who’s  interested.  Because  Appendix  C  does  contain  more 
references  and  details,  I  will  discuss  it,  rather  than  discussing 
3. 1.2.1. 

The  first  subsection  is  concerned  with  defining  what  Che  problem 
is-~the  exposure  of  humans  to  RFR  from  PAVE  PAWS.  Thus,  the 
theoretically  predicted  values  and  the  measured  values  of  average 
and  pulse  power  densities  have  been  presented  to  you  already  by 
Mr.  Mitchell.  They  are  all  quite  low  outside  of  the  exclusion 
fence  and  even  lower  in  regions  where  the  general  public  would 
normally  be.  This  section  also  describes  how  a  variety  of  sources 
was  used  to  acquire  a  working  data  base  for  this  assessment. 

These  sources  included  several  referenced  bibliographies, 
published  proceedings  of  recent  seminars  and  meetings,  a 
computerized  data  base,  compilations  of  articles  collected  by  the 
Franklin  Institute,  and  abstracts  of  recent  symposia,  whenever  the 
abstracts  contained  sufficient  detail  for  evaluation. 

There  are  presently,  by  one  count,  approximately  6,000  references 
to  articles  that  deal  with  the  biological  effects  of  nonionizing 
electromagnetic  radiation.  This  indicates  that  a  considerable 
amount  of  research  has  been  done  on  this  problem.  Not  all  of  it 
is  directly  relevant  to  PAVE  PAWS,  however.  We  therefore  selected 
articles  for  detailed  review  by  applying  certain  criteria,  such  aa 
frequency  band  of  the  radiation,  date  of  publication,  significance 
to  human  health,  and  possible  relevance  to  concerns  expressed  by 
citizens  groups,  among  others.  We  looked  at  between  500  and  600 
papers  and  selected  approximately  250  for  inclusion  in  the  BIS.  I 
believe  that  approximately  40  of  these  are  from  the  Eastern 
European  literature,  and  the  rest  from  the  Western  publications. 

The  second  section  describes  how  the  use  of  RFR-emitting  devices 
has  proliferated  in  recent  times.  It  also  points  out  the  presence 
of  many  existing  radar  systems. 
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The  third  section,  Problems  of  Risk  Assessment,  is  intended  to 
point  out,  for  those  who  are  not  familiar  with  the  problem,  some 
of  the  facts  associated  with  determining  whether  or  not  a  certain 
level,  a  certain  agent,  is  a  risk  to  human  health.  This  is  a  very 
complicated  area.  In  addition  to  scientific  and  technical 
questions,  there  are  problems  of  Law,  administration,  feasibility 
of  implementation,  and  social  philosophy  that  must  be  considered 
and  integrated. 

The  fourth  section,  Assessment  of  Scientific  Information,  deals 
with  the  more  specific  problem — assessing  scientific  information. 
This  is  not  simple.  Careful  consideration  has  to  be  given  to  a 
number  of  points,  such  as  the  formation  of  theories  and  their 
refinement,  or  revision,  as  valid  experimental  evidence 
accumulates  that  is  inconsistent  with  a  current  theory.  There  is 
the  problem  of  the  gathering  of  experimental  evidence,  the 
validity  of  the  experimental  design,  whether  or  not  the  methods 
used  were  appropriate  and  correct,  the  problem  that  the  results 
may  have  been  incorrectly  obtained  because  some  unrecognized 
factor  contributed  to  their  generation,  and  finally,  there  is  the 
problem  of  whether  conclusions  drawn  from  the  data  are  truly 
justified. 

The  fifth  section  of  the  appendix  describes  Other  Assessments  and 
Reviews,  on  the  subject  of  biological  effects  of  microwaves. 

These  are  presented  in  the  EIS  to  insure  that  appropriate  articles 
were  obtained  that  adequately  characterize  and  represent  the 
bioeffects  literature.  The  conclusions  and  opinions  of  the 
authors  of  the  assessments  and  reviews  were  considered  and 
compared  with  those  in  the  EIS.  However,  because  each  document 
was  developed  from  a  different  viewpoint  concerning  RFR  effects, 
the  conclusions  stated  in  the  EIS  and  Appendix  C  were 
independently  derived,  explicitly  considering  the  problems  posed 
by  the  PAVE  PAWS  facility. 

The  sixth  section  of  the  appendix  describes  in  considerable  detail 
what  is  known  at  the  present  time  of  how  RFR  fields  interact  with 
biological  materials  and  entities  from  the  physical  point  of 
view.  This  information  has  provided  us  with  a  good  understanding 
of  the  mechanisms  of  interaction,  both  those  that  are  weil-proven 
experimentally  and  also  theoretical  mechanisms  that  have  yet  to  be 
validated  by  appropriate  experiments.  It  has  also  given  us  a  good 
grasp  on  the  complicated  question  of  dosimetry.  That  is,  how  much 
of  the  energy  in  an  incident  field  was  deposited  in  an  exposed 
entity  and  in  what  proportions  in  specified  locations.  It  has 
further  allowed  a  start  on  the  problem  of  scaling,  both  with 
regards  to  the  effects  of  different  frequencies  on  the  same  object 
and  also  the  effects  of  the  same  frequency  on  different  sized 
objects  of  different  shapes.  Much  work  still  resiains  to  be  done 
in  this  area,  and  much  is  in  progress.  But,  more  importantly,  we 
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do  know  quit*  a  lot  about  tha  physical  details  of  interaction  of 
RFR  with  biological  entities. 

The  other  five  sections  of  the  appendix  deal  with  present  state  of 
knowledge  regarding  biological  effects,  unresolved  issues,  PAVE 
PAWS  and  safety  to  human  populations,  other  viewpoints,  Aud, 
finally,  the  references  themselves.  I  will  now  briefly  describe 
each  of  these  sections. 

The  seventh  section,  "Present  State  of  Knowledge  Regarding 
Biological  Effects,"  is,  of  course,  the  main  section  of  the  review 
and  critique.  The  section  is  organized  such  that  reports  of 
studies  on  humans  are  considered  first,  in  the  section  entitled 
"Epidemiology."  Then  because  of  concern  that  has  been  expressed 
about  the  possibility  of  genetic  effects  and  effects  on  developing 
organisms,  the  next  two  sections  consider  reports  of  studies  that 
are  related  to  these  topics,  "Mutagenic  and  Cytogenetic  Effects" 
and  "Studies  on  Teratogenesis,"  which  is  the  development  of  birth 
defects  while  in  the  womb,  and  developmental  abnormalities,  that 
is,  defects  that  develop  after  birth.  In  the  past  there  has  been 
concern  expressed  by  some  people  that  microwave  radiation  may 
cause  cataracts.  The  next  section,  "Ocular  Effects,"  considers 
reports  of  studies  on  this  subject,  with  attention  given  to  what 
is  known  about  threshold  average  power  density  needed  to  cause 
cataracts.  Another  area  that  has  received  attention  by  our 
associates  over  the  last  5  to  10  years  is  nervous  system  studies. 

In  this  section,  attention  is  given  to  reports  of  work  on  the  RFR 
hearing  effect,  which  occurs  with  pulsed  microwaves  under  certain 
fairly  well-understood  circumstances,  but  not  with  CW,  that's 
continuous  wave,  RFR.  Also  discussed  are  studies  reporting 
changes  in  calcium  efflux  in  chick  brains,  resulting  from 
sinusoidal  modulation  of  a  microwave  carrier  frequency— not  pulse 
or  CW.  There  have  ax so  been  reports  of  alterations  of  blood-brain 
barrier  permeability  to  certain  substances  under  some  conditions 
of  RFR  exposure,  and  these  studies  are  examined.  To  complete  the 
section,  consideration  is  given  to  studies  on  histopathology  of 
the  central  nervous  system  and  to  EEG,  that  is,  brain-wave  effects. 

The  next  five  sections  deal  respectively  with  effects  on  behavior, 
endocrinological  or  hormonal  affects,  immunological  effects, 
biochemical  and  physiological  effects,  and  cellular  effects.  In 
each  of  these,  consideration  is  given  to  studies  showing  such 
effects  and  examining  under  what  circumstances  the  effects  are 
evident.  The  final  section  "Other  Effects,"  deals  vith  studies 
that  are  not  readily  categorized  into  any  of  the  preceding 
sections.  Such  studies  include  those  concerning  the  possible 
carcinogenic  or  cancer-causing  properties  of  RFR,  studies  of  the 
effects  of  RFR  on  the  cardiovascular  system,  the  heart  and 
circulatory  system,  and  studies  on  general  health,  particularly 
chronic  or  long-term  studies.  At  the  end  of  each  of  these 
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sections,  "Epidemiology"  through  "Other  Effects,"  the  overall 
picture  of  the  findings  of  the  studies  is  examined  in  the  light  of 
the  specific  PAVE  PAWS  RFR  characteristics  and  levels.  Almost 
without  exception,  there  is  no  evidence  of  any  of  these  effects 
having  been  found  at  the  levels  of  PAVE  PAWS  RFR  outside  of  the 
exclusion  fence.  In  those  few  instances  where  effects  have  been 
claimed,  the  claim  is  pointed  out  in  the  EIS,  and  it  is  stated 
that  the  findings  are  difficult  to  reconcile  with  the  findings  of 
the  vast  majority  of  other  studies,  and  that  such  effects,  even  if 
they  exist,  do  not  appear  to  constitute  a  hazard  because  they 
appear  to  be  transient  or  reversible. 

Section  eight,  which  is  titled  "Unresolved  Issues,"  deals  with 
some  of  the  issues  that  have  been  identified  as  not  yet  resolved. 
These  are:  the  problem  of  extrapolating  the  results  obtained  from 
experiments  carried  out  on  animals  to  determine  what  would  be 
expected  to  happen  to  humans;  then  the  problem  that  very  few  of 
the  experiments  conducted  so  far  involved  continuous  exposure  for 
the  lifetime  of  the  animals  used;  then  finally,  the  absence  of  any 
prospective  or  forward  looking  human  epidemiological  studies. 

These  points  remain  partly  unresolved  issues  in  the  assessment  of 
bioeffects  of  RFR  and,  indeed,  in  the  assessment  of  any 
potentially  hazardous  chemical  or  agent.  But  they  do  not 
materially  affect  the  conclusions  reached  in  this  EIS. 

Section  nine  summarizes  all  of  the  information  presented  in  the 
previous  sections.  Some  of  the  important  highlights  are:  that 
the  vast  preponderance  of  experiments  that  show  effects,  not 
necessarily  hazardous,  had  used  average  power  densities  in  excess 
of  two  thousand  microwatts  per  square  centimeter;  further,  most 
experiments  involving  chronic  exposure  either  have  shown  no 
effects  or  reversible  or  noncumuiative  effects  for  average  power 
densities  in  excess  of  two  thousand  microwatts  per  square 
centimeter;  and  in  the  few  cases  where  irreversible  adverse 
effects  have  been  found,  such  effects  were  absent  for  average 
power  densities  below  approximately  two  thousand  microwatts  per 
square  centimeter.  Then,  also  suranarizing — the  existence  of  the 
RFR  auditory  phenomenon,  chat  is,  the  perception  of  short  pulses 
of  RFR  individually  as  audible  clicks  in  one's  head  without  Che 
use  of  any  electronic  receiver,  is  one  area  where  pulsed  RFR  is 
known  to  differ  from  CW  RFR  in  a  significant  manner.  However,  the 
experimentally  determined  threshold  for  this  phenomenon  is  300,000 
microwatts  per  square  centimeter,  pulse  power  density,  and  this 
is,  therefore,  not  of  concern  to  the  PAVE  PAWS  situation  under 
consideration. 

Modification  of  calcium  efflux  has  been  shown  to  appear  under 
certain  circumstances  for  sinusoidally  modulated  RFR.  The  power 
density  "window"  for  the  phenomenon  is  above  those  values  that 
generally  will  be  encountered  outside  the  PAVE  PAWS  exclusion 
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fence,  even  though  the  modulation  frequencies  thet  caused  the 
effect  ere  comparable  with  the  PAVE  PAWS  pulse  repetition  rates 
under  normal  operating  conditions.  Finally,  the  relatively  few 
retrospective  epidemiological  studies  done  in  the  United  States 
and  the  USSR  are  not  considered  evidence  thet  the  PAVE  PAWS 
emissions  are  likely  to  constitute  a  hazard  to  the  population. 

The  svaaaary  of  this — the  conclusion  of  this  summary  section  is 
thet  there  is  no  reliable  evidence  from  our  review  of  the 
scientific  literature  than  any  hazard  will  result  from  either 
short  term  or  long  term  exposure  of  people  to  the  RFR  from  PAVE 
PAWS  outside  the  exclusion  fence  for  either  the  basic  or  growth 
system. 

The  EIS  recognizes  that  there  have  been  many  other  points  of  view 
expressed  on  this  subject.  Some  of  these  are  outlined  here.  For 
example,  it  has  been  claimed  by  others  that  there's  insufficient 
data  from  which  to  base  an  assessment  of  hazard.  £t's  also  been 
claimed  by  others  chat  research  on  long-term,  low-level  effects  is 
lacking.  It's  been  claimed  that  we  know  very  little  about 
mechanisam  of  interaction,  that  more  research  is  needed  to  define 
potentially  hazardous  areas  of  biological  research.  It  has  been 
claimed  by  others  that  specific  studies  exist  that  claim  effects 
at  less  than  100  microwatts  per  square  centimeter.  It's  also  been 
claimed  that  those  experiments  that  are  cited  as  having  found  no 
effects  may  have  found  no  effects  because  they  were  faulty 
experiments.  This  is  continuing  the  opinion  of  others — other 
people  have  claimed  that  Soviet  studies  have  claimed  to  show  an 
effect  called  the  microwave  radiation  syndrome.  It's  also  been 
pointed  out  by  others  that  perhaps  ten  years  from  now  we  may 
recognize  new  effects  that  turn  out  to  be  hazardous.  But  we  don't 
know  anything  about  these  at  the  present  time.  '  It  has  also  been 
claimed  by  others  that  the  safety  standards  that  exist  are  not 
legally  binding  in  the  USA.  It  has  also  been  claimed  by  others 
that  insufficient  research  has  been  carried  out  on  alterations  of 
genetic  material  and  possible  carcinogenic  effects  of  BFR.  As  I 
said,  these  are  the  opinions  of  others,  and  they  have  been 
incorporated  into  the  EIS  in  the  section  entitled  "Other 
Viewpoints 

Many  of  the  references  that  have  been  cited  by  persons  expressing 
the  above  points  of  view  ere  discussed  in  Appendix  C,  and  treated 
in  context  with  the  other  references  that  we  have  chosen  aa  being 
representative  of  the  literature  as  a  whole.  In  conclusion, 
however,  we  see  no  evidence  that  the  low  levels  of  general  public 
exposure  to  PAVE  PAWS  BFR  are  hazardous.  We  are  supported  in  this 
conclusion  by  the  study  recently  completed  by  the  National  Academy 
of  Sciences  for  the  Otis  Air  Force  Base  PAVE  PAWS.  Thank  you  very 
much. 
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Colonel  Smith: 


Thank  you  very  much,  Or.  Poison.  We  have  now — what  we  anticipate 
next  on  the  agenda  is  a  question  and  answer  period.  In  addition 
to  the  three  speakers,  we  have  five  other  persons  here  who  will 
endeavor  to  answer  any  and  all  questions  that  you  might  have 
regarding  this  project.  First  we  have  Colonel  George  Mohr.  Mow, 
Dr.  Mohr  is  a  physician  and  he  is  the  Vice  Commander  of  the 
Aerospace  Medical  Division  at  Brooks  Air  Force  Base,  Texas.  We 
then  have  Dr.  Ron  White,  from  SRI  International;  he  is  the  Program 
Director  for  the  Environmental  Impact  Statement  under  Air  Force 
contract.  We  have  Mr.  Dick  Moore,  who  is  the  present  Director  of 
the  PAVE  PAWS  Project  Office.  And  then  we  have  Major  Doug 
Kennett,  who  is  with  the  Public  Affairs  Office  of  the  Secretary  of 
the  Air  Force.  We  have  Mr.  Jim  Miller,  Project  Engineer  from 
Keesier  Air  Force  Base,  responsible  for  radiation  instrumenta¬ 
tion.  So  these  gentlemen,  the  eight  of  them  over  here  on  the 
right,  will  now  endeavor  to  answer  the  questions  that  you  might 
have.  I  believe  that  Mr.  Mitchell  is  going  to  kind  of  serve  as 
the  moderator  of  questions  and  answers.  If  you  have  questions,  we 
would  appreciate  it  if  you  would  step  down  here  to  the  microphone 
right  at  the  end  of  the  table  that  the  viewgraph  is  on,  be 
recognized,  and  please  state  your  name,  any  group  that  you  might 
be  representing,  and  then  state  the  question  right  into  the 
microphone.  Do  we  have  any  questions? 

Mr.  Sowie: 

My  name  is  Hal  Sowie.  I'm  just  a  concerned  citizen.  As  I 
understand  it,  your  beam  does  not  go  in  a  straight  and  level  line 
as  it  goes  out  over  the  horizon,  it  goes  at  an  incline.  Could  you 
explain  that,  and  what  it  is  when  it  hits  Marysville  or  some  of 
the  other  outlying  areas?  What's  the  altitude? 

Mr.  Mitchell: 

Yes,  I  probably  failed  to  mention  that  in  the  test  conditions, 
but,  the  radar  is  set  up  to  produce  a  surveillance  fence  at  an 
elevation  angle  of  +3  degrees  up  to  +10  degrees,  and  then  to  carry 
out  space-track  and  surveillance  from  10  degrees  on  up  to  85 
degrees.  So  the  beam  does  not  go  below  +3  degrees  in  elevation 
angle  and,  therefore,  at  the  base  of  the  radar  is  at  about  three 
hundred  and  seventy- five  feet.  Most  of  the  terrain  in  most  of  the 
sectors  goes  down  beyond  that,  and  so,  for  instance,  down  in  this 
area,  I  think  the  elevation  was  about  60  or  70  feet,  and  the  beam 
passes  several  thousand,  the  main  beam  passes  several  thousand 
feet  over  this  area. 


Mr.  Sowle 


Thank  you. 

Mr.  Mitchell: 

1  should  any  also  that  at — during  the  course  of  our  testing  «e  did 
operate  with  the  radar  in  an  enhanced  surveillance  mode  so  Chat 
the  full  1SX  vas  applied  to  each  face,  and  tbereby~at  three 
degrees— thereby  producing  the  maximum  radiation  levels  on  the 
ground  that  we  would  ever  have. 

Or.  Loebner: 

Good  evening.  1  am  Egon  Loebner  from  Palo  Alto.  I  represent  the 
Citizens  Concerned  About  PAVE  PAWS.  1  have  three  questions  I 
would  like  to  ask}  I  ask  them  in  sequence,  they  relate  to  the 
presentation*  My  first  question  is— what  is  the  basis  of  using 
average  rather  chan  peak  power  criteria?  Especially,  the 
enumeration  of— X  would  very  ouch  like  to  have  the  enumeration  of 
the  relative  physical  assumptions,  which  have  to  be  satisfied,  so 
that  a  time  average  of  the  exposure  of  the  signal  is  a  true 
measure  of  the  heat  burden  of  the  biological  matter. 

Mr.  Mitchell: 

The  baais  of  that  standard  goes  back  about  twenty  years.  In  about 
the  mid>fifties  the  Department  of  Defense  actually  spent  soma  IS 
to  20  million  dollars  on  research  to  set  a  safety  standard  for 
radio  frequency  radiation,  in  that  time  period  decided  on  the  ten 
milliwatt,  or  which  is  equivalent  to  the  ten  thousand  microwatt 
per  centimeter  squared,  average  power  density,  primarily  on  the 
basis  of  an  acute— acceptable  acute  thermal  burden  to  man.  Now 
that  standard  was  picked  up  in  1966,  is  the  consensus  standard  of 
the  American  National  Standards  Institute.  Later  on,  it  was 
reviewed  again  by— it  was  adopted  by  OSHA  in  1972  as  a  radiation 
protection  guide,  again  10,000  microwatts  on  the  basis  of  average 
power  density.  In  1974  it  was  again  reviewed  by  the  American 
National  Standards  Institute  and  again  reaffirmed,  and  that's 
basically  the  basis  of  that  standard  that' s  used  in  the  free  world 
today. 

Dr.  Loebner: 

X  don't  think  it  was  quite  an  answer  to  my  question,  but,  I'll  go 
on  to  the  next  one. 

Mr.  Mitchell: 

I'd  be  happy  to  try  again,  if  you'll  rephrase  Che  question. 


Or.  Loebner: 


Okay,  I  asked  specifically  about  whac  assumptions  in  physics,  in  1 
terms  o£  the  height  of  the  pulse,  the  width  of  the  pulse,  in  terms 
of  the  properties — of  the  heat  properties — in  the  dissipation  in 
the  material  itself,  are  made  in  order  to  make  it  vaiid  that  an 
average  can  be  used. 

Mr.  Mitcheii: 

Yes,  the  standard  as  I  said  is  based  on  acute  thermal  burden.  Now 
Che  question  of  puise — of  a  pulse  standard  for  peak  power  has  been 
brought  up  in  a  number  of  studies  in  the  last  several  years.  As  a 
matter  of  fact,  at  the  School  of  Aerospace  Medicine  we've  entered 
into  a  very  significant  program  to  investigate  the  relative 
biological  consequences  of  pulsed  fields,  as  you  suggest,  versus 
continuous  wave  fields  on  the  basis  of  Che  average  power  density. 
And  that  work  is  being  done  under  a  number  of  contracts  with 
private  institutions,  universities,  et  cetera.  We're  also 
developing  a  laboratory  at  the  School  of  Aerospace  Medicine 
dedicated  specifically  to  that.  I  would  also  like  to  say,  though, 
that  for  the  PAVE  PAWS  system — the  PAVE  PAWS  system  operates  at  a 
very  iarge  duty  factor — thereby,  Che  peak — the  reai 
peak-to-average  ratios  for  the  PAVE  PAWS  system  is  omy  about  a 
factor  of  200,  which  is  very  low,  so  we  have  a  very  low  peak 
field.  Now,  that  can  be  contrasted  with  many  standard  radars,  the 
kind  of  radars  that,  for  instance,  are  used  to  monitor  the  paths 
of  commercial  aircraft  throughout  the  world,  where  the 
peak-to-average  ratio  is  in  the  neighborhood  of  100,000  to  1.  So 
in  this  system,  you  know  we  in  the  Air  Force,  while  we're  doing  a 
lot  of  pulse  studies  for  a  lot  of  systems,  we  don' t  consider  the 
PAVE  PAWS  to  be  the  type  of  system  with  a  high  peak-to-average 
ratio. 

Dr.  Loebner: 

Thank  you  very  much.  My  second  question  is,  how  many  of  the 
references  in  the  literature  that  have  been  studied  are  on  work 
where  solid-state  sources  rather  than  nonsolid-state  sources  are 
used?  Specifically,  how  many  have  just  the  characteristic  which 
you  described  PAVE  PAWS,  the  iow  peak  and  long,  Large  width  of  the 
pulses? 

Mr.  Mitcheii: 

I'm  not  sure  I  understand  that  question.  There  are  about  10,000 
references  in  the— as  a  data  base,  as  Dr.  Poison  pointed  out.  We 
started  with,  I  don' t  know,  several  thousand,  it  was  selected  down 
to  a  few  hundred,  and  some  of  Che  review  documents  had  larger 
numbers.  But  I'm  not  sure  I  understand  the  question  you're  asking. 
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Dr.  Loebner: 


Lee  me  rephrase  ay  question  Co  you,  sir.  Wes  the  criteria 
used— in  selecting  relevant  literature — in  using  the  height  of  the 
pulse  and  the  width  of  the  pulse,  and  are  there  any  of  the 
references  where  the  studies  have  been  made  on  all  those  things 
that  we've  seen  in  this  Appendix  C  chat  relate  to  pulses  that  are 
comparable  to  those  in  PAVE  PAWS? 

Mr.  Mitchell: 

I'd  be  glad  to  let  Dr.  Poison  comment  on  that. 

The  answer  to  that  is  that,  as  far  as  we  know,  there  have  been  no 
studies  with  exactly  the  identical  characteristics  of  the  PAVE 
PAWS  system,  and  this  is  stated  in  the  EIS,  in  Section  4,  I 
believe,  C.4. 

Dr.  Loebner: 

Thank  you.  I  just  wanted  to  hear  that  again  at  this  hearing.  My 
last  question  is  directed  to  Mr.  Mitchell.  The  question  is— why 
were  there  no  measurements  made  inside  the  various  buildings— 
specifically,  the  hospital,  the  school,  the  guard  room  and  some 
other  public — of  the  structures— where  the  measurements  have  been 
done  outside — why  were  there  not  made  measurements  inside  these 
structures  during  the  last  week  when  you  did  the  measurements? 

Mr.  Mitchell: 

Primarily  because  the  radiation  levels  were  so  low  outside  the 
building  that  there  was — we  felt  there  was  not  any  need  to  measure 
inside  the  buildings.  But,  also  I  would  say  that  in  the  course  of 
the  pretest  briefing  that  you  attended,  and  we  had  about  70  people 
at  that  time,  had  anyone  brought  for  the  the  question  of  doing  it 
inside  any  buildings  we  probably  would  have  accommodated  him.  We 
were — we  asked  for  any  suggestions  anybody  had,  and  we  actually 
readjusted  our  test  program  on  the  basis  of  that.  So  basically, 
for  instance,  at  the  hospital  the  levels  were  a  tenth  of  a 
microwatt  per  centimeter  squared  outside,  and  that's  considerably 
below  what  we  consider  to  be  hazardous,  and  so  there  was  no 
consideration  of  measurement  inside  the  building. 

Dr.  Loebner: 

1  find  your  answer  quite  correct!,  I  was  at  that  meeting. 
Unfortunately,  I  did  not  have  the  information  that  I  have  today, 
and  therefore  I  did  not  ask  what  I  was  able  to  do  at  that  time. 

If  I  would  have  known  at  that  time  what  I  know  today,  I  would  have 
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certainly  asked  chat  question.  3ut  I  will  bring  it  up  later. 
Thank  you. 

Colonel  Smith: 

Thank  you  very  much,  Mr.  Loebner.  Are  there  any  other  questions 
that  we  have?  You  can  step  right  down  to  the  center  or — yea  sir. 

Mr.  Spies: 

I'm  Harold  Spies,  and  I'm  also  just  a  concerned  citizen,  and  what 
I  would  like  to  know  is  basically,  where  could  we  get  ahold  of  a 
copy  to  study  the  EIR  or  the  EIS?  Is  there  one  available,  and 
wiii  there  be  one  available  for  quite  some  time? 

Mr.  Mitchelj.: 


Yes . . . 

Major  Kennett: 

They're  in  back  of  the  room  and  you  may  pick  one  up  right  now  if 
you'd  like. 

Mr.  Spies: 

Thank  you  very  much.  That  was  easy. 

Mr.  Mitcheii: 

We  have  a  few  copies.  I  don’ t  know  how  many  we — we  did  bring,  I 
don't  know,  probably  twenty  or  thirty  copies.  But  I'm  sure  aiso 
some  of  the  people  do  already  have  a  copy. 

Colonel  Smith: 

Yes,  welcome  ma'am. 

Ms.  Pearce: 

May  Pearce,  a  concerned  citizen.  I  would  like  it  explained  again 
to  me  why  PAVE  PAWS  was  placed  back  inland  instead  of  on  the 
coast,  as  wa3  Otis. 

Mr.  Mitcheii: 

Okay,  I  would  like  to  ask  Colonel  McEachern  to  address  that, 
please. 
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Colonel  McEachern: 


We've  been  asked  that  question  several  times,  and  in  fact  on  the 
East  Coast,  they  say  why  is  it  placed  on  the  coast  instead  of 
inland,  so  we  just  turn  our  answer  around. 

When  we  sited  these  radars  we  had  ten  criteria  which  we  used  to 
find  a  suitable  location.  And  it  can1 t  be  placed  just  anywhere. 
You  had  to  have  the  right  look  angle  to  the  sea.  We  did  extensive 
studies  and  analysis  as  to  where  our  radar  ahould  be  put  in  order 
to  provide  us  with  the  best  coverage  in  the  main  threat  areas  that 
we're  looking  at.  And  it  tuna  out  that  this  particular  area  of 
the  country  is  the  best  for  this  type  of  a  radar  and  we  get  an 
excellent  look  angle.  In  fact,  this  base  here — this  particular 
location  was  absolutely  the  best  site  out  of  30  or  40  that  we 
iooked  at.  Placing  it  back  inland  is  really  an  advantage.  It's 
something  we  would — we  prefer  to  do,  and  not  place  it  on  the  coast 
as  it  is  at  Otis,  because  for  one  thing,  it's  much  easier  to 
protect  it  from  jamming.  If  you  place  it  right  up  on  the  coast  of 
course  it' s — any  radar  is  very  sensitive  to  other  signals— and  as 
you  place  it  too  close  to  the  coast  you  could  get  a  jam  much  more 
easily.  So  if  you  put  it  back  inland  I  think  you'  re — you  have  a 
better  chance  of  operating  in  an  environment  that  is  not  exactly 
friendly.  Does  that  answer  your  question? 

Ms.  Pearce: 


No. 


Colonel -McEachern: 

Perhaps  not.  It's,  the  reason  it's  much  better  placed 
inland— because  we  don't  look  close.  What  we're  looking  at  is 
objects  far  away.  The  things  that  are  in  dose,  20  or  30  miles, 
make  no — we  don't  look  at  all.  We're  looking  for  missiles— that' s 
the  main  object  of  this  system.  We're  not  looking  for  aircraft. 

So  things  that  we're  looking  at  are  very  high,  and  therefore  it  is 
actually  better  placed  inland,  that's  why  wq've  got  it  a  hundred 
miles  from  the  coast. 

Colonel  Smith: 

Next  question.  Gentleman  coming  down,  come  ahead,  sir. 

Mr.  Ingram: 

My  name  is  Peter  Ingram.  I'm  also  a  concerned  eitisen  and  I'm  a 
resident  of  Brown's  Valley.  I  don't  understand  the  exact 
projection  of  the  radar.  Does  it  follow  the  course  of  the  land  or 
does  it  project  in  a  straight  line?  Could  somebody  answer  this 
question? 
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Mr.  Mitcheii: 


The  radiation  levels  that  we  measure  on  the  ground  are  a  part  of 
the  sideiobe  structure.  And — I  might  get  some  engineers  here  to 
correct  me  if  I  go  astray  on  this,  but  the  sideiobe  structure  from 
any  radar — you  try  to  get  as  much  power  as  you  can  in  the  main 
beam  to  do  the  main  job.  But  there  is  a  certain  amount  of  energy 
that  spiiis  off  in  what  is  called  a  sideiobe,  and  that  does  follow 
somewhat  the  ground  terrain.  It's  scattered  and  attenuated  as  it 
goes  along,  so  that  as  it  gets  out  farther  away  it's  iower.  But 
that  is  the  component  of  the  radiation  that  we  were  able  to 
measure  at  the  greater  distances. 

Mr.  Ingram: 

For  instance,  somebody  has  stated  to  me  that  this  radar  is  capable 
of  seeing  a  Piper  Cub  fifteen  feet  off  the  beach  in  the  vicinity 
of  Mendocino.  Is  that  true? 

Mr.  Mitcheli: 


No. 


Coionei  HcEachern: 

Let  me  answer  that  question.  No,  that's  absolutely  not  true.  In 
answer  to  your  first  question  directly,  the  radar — the  main  beam 
of  the  radar  is  off  Che  ground,  it's  directed  straight  up  and  it's 
ime-of-sight.  It  doesn't  bend  at  all.  What  John  was  talking 
about  is  that  some  of  the  energy  in  the  siaelobes  gets  spilled  out 
into  the  ground  area,  a  very  small  portion  of  that.  But  this  is  a 

iine-of-sight  radar,  and  the  only  thing  we  can  see,  which  is — if 

you  couid  see  three  thousand  miies  of  what  your  eye  couid  see — it 

goes  straight  up,  so  that  by  the  time  it' s  up  three  thousand 

miles,  it  might  be  a  thousand  miies  up  off  the  floor  of  the 
ocean.  Off  the  earth  is  where  our  radar  beam  is,  and  it's  a 
narrow  beam,  only  a  two-degree  beam. 

Mr.  Ingram: 

Okay,  well  my  property  is  located,  as  I  understand  it,  probably 
right  at  the  far  face  of  where  the  beam  will  hit.  I'm  expecting 
my  first  child,  and  my  wife  is  seven  months  pregnant  at  this  time, 
and  I’m  very  concerned.  Is  there  information  available  from  the 
Air  Force  that  would  indicate  what  the  exact  route  of  the  beam 
would  be?  For  instance,  there  is  a  mountain  between  Beale  and 
myself.  If  the  radar  will  not  come  over  that  mountain  and  will 
pass  by  my  piace,  then  I'll  keep  it  and  stay  a  resident  of  Yuba 
County.  If,  on  the  ocher  hand,  che  radar  trails  off  and  causes 
direct  radiation  on  us  when  we're  no  more  than  about  tweive  miies 
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from  Ch«  point,  I'll  be  forced  to  sell.  Is  there  e  chance  that 
the  public  could  see  such  a  diagram? 

Mr.  Mitchell: 


3 


I  don1 1  know  exactly,  of  course,  where  yo<v  place  is,  bul-  -in 
Brown' s  Valley— -but  I  would  suggest— is  Brown's  Valley  area— is 
that  the  general  area?  I  would  suggest  that  you  identify  that  to 
us  and  I  think  we  could  give  you  a  very  good  answer  on  what  the 
radiation  levels  would  be  in  that  area. 

Mr.  Ingram: 

Are  your  charts  available  for  the  public  in  ail  of  the  outlying 
areas?  Exactly  what  areas  will  be  hit  at  what  elevations? 

Mr.  Mitchell: 

Yes,  the  diagram  that  I  showed  in — for  instance,  by  the  time 
you're  in  that  vicinity,  and  that  sector,  the  beam  is  raised  up 
considerably,  and  the  levels,  all  of  the  levels,  outside  of  that 
area  were  down  considerably  below  0.01  microwatts.  And  that's 
a — that  is  in  our  opinion  an  extremely  low  level  and  non- hazardous . 

Mr.  Ingram: 

Is  it  true  chough  that  that  level  is  approximately  one  thousand 
times  more  than  what  the  Russians  have  designated  as  being  safe? 

Mr.  Mitchell: 

No,  no,  it's  not  true.  The  Russian — the  lowest  level  chat  we  know 
of,  chat  the  Russians  have  published,  and  this  was  published  by 
Dr.,  or  presented  by  Dr.  Shandala  at  a  meeting  in  Helsinki  in 
August  of  last  year — and  he  presented,  at  the  PAVE  PAWS  frequency, 
a  level  of  five  microwatts  per  centimeter  squared.  The  levels 
chat  I  would  judge  that  are  in  the  vicinity  of  your  place  would  be 
a  thousand  to  ten  thousand  times  lower  than  that. 

Hr .  Ingram: 

I  have  one  parting  comment  and  that  is  that  I  believe,  as  any 
concerned  citizen  would  be,  after  reading  the  papers  and  studying 
reports  that  come  in,  national  defense  seems  to  be  something  that 
is  falling  behind  on  an  international  level  in  this  country.  And 
I'm  pleased  to  see  that  the  Joint  Chiefs  of  Staff  have  seen  fit  to 
came  forward  and  start  implementing  a  better  program  for 
detection;  and  yet  it  seems  to  me  that,  by  placing  a  PAVE  PAWS 
unit  at  Beale  Air  Force  Base,  it  doesn't  serve  as  a 
diversification  of  targeting  or— whatever  enemy  the  United  States 
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might  have.  It  combines  strategic  wings  and  important  radar 
sites,  and  I  question  the  logic  of  placing  this  unit  combined  with 
the  SR-71  wing  and  other  reconnaissance  gathering  information. 

And  there's  no  answer  to  that  question  that  I'm  sure  you  could 
give  me,  so  thank  you  very  much. 

Mr.  Mitcheil: 

Thank  you  for  your  time,  comments,  and  questions. 

Colonel  Smith: 

Yes  sir. 


Mr.  Pearce: 

I'm  Arthur  Pearce  and  for  those,  if  it's  permissible,  for  those 
that  are  concerned  about  their  area,  we  have  some  maps  that,  if 
they  wish,  they  can  circle  or  draw  on  the  maps  their  ranch,  and 
put  their  name  on  it  and  the— any  flight  patterns  or  thing  they 
have  for  crop  dusting,  or  anything  like  that. 

Mr.  Mitcheli: 


Thank  you  very  much. 

Mr.  Spies: 

I'm  Haroid  Spies  again,  and  I  just  have  one  more  question.  Can 
you  give  us  a  comparison  of  power  of,  say,  a  police  radar  that  we 
wouid  be  exposed  to,  or  the  FAA  system  that's  out  on  Northfield 
Road,  I  beneve  there's  one  out  there  that  spins,  and  as  we  pass 
by,  we  come  pretty  close  to  that?  I'm  wondering  if  you  could  give 
us  a  comparison  with  some  known  risks  in  the  area  already  versus 
what  you're  proposing. 


Mr.  Mitchell: 


The  speedguns  that — I'm  just  aware  of  one  type  of  speedgun—  it'  a 
made  by  Kustom  Electronics  or  something  and  it's  a — operates  up 
around  twenty-two  GHz.  Okay,  yes,  I  do  have  a  viewgraph  that 
might  shed  some  light  on  that. 

Mr.  Spies: 

I' 11  just  go  ahead  and  sit  back  down.  Thank  you  very  much. 
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Mr.  Mitchell: 


These  ere  typical— there  are  many  things  one  could  look  at — but 
these  are  typical  radiation  levels  from  things  that  you'll 
recognize,  for  instance,  the  public  building  with  an  antenna  for 
an  FM  radio— characteristically  yo.:  v>  !  eve  levels  anywhere  from 
10  to  200  microwatts  per  centimeter  squared  in  those  buildings. 

All  of  these  references  are  ii.  yx.  current  documents  that  are 
publicly  available  through  the  Environmental  Protection  Agency. 

For  instance,  fifty  percent  of  the  urban  population  of  this 
country— just  from  FM  and  TV  broadcast  sources — are  regularly 
exposed  to  levels  of  .005  microwatts  per  centimeter  squared.  This 
was  the  basis  of  the  Environmental  Protection  Agency  that  made 
measurements  in  about  a  dozen  metropolitan  areas.  1  also  have  a 
slide  that  shows  what  levels  in  what  cities  but,  for  instance,  I 
recall  the  first  one  on  the  list  was  Boston.  Fifty  percent  of  the 
people  in  Boston  are  regularly  exposed  to  levels  of  0.018 
microwatts  per  centimeter  squared.  That's  fifty  percent  of  the 
population,  so  these  are  numbers  that  have  been  generated  over 
several  years  of  measurements  by  Environnental  Protection  Agency. 

A  CB  transmitter— you  know  you  probably—  everybody' s  familiar  with 
CB  radio — there  are  about — something  like  30  to  35  million  of 
these  in  use  in  the  United  States  today,  I'm  told.  And  that  the 
radiation  levels  inside  a  vehicle — when  you  key  that  CB  mike— is 
something  in  the  neighborhood  of  20  microwatts  per  centimeter 
squared.  And  if  you  were  to  be  standing  by  your  antenna — within 
three  feet  of  the  antenna  of  that  system,  the  levels  could  be  up 
to  several  hundred  microwatts  per  centimeter  squared,  so  does  that 
give  you  some  feei  for  them? 

Colonel  Smith: 

Do  we  have  any  other  questions?  Yes  sir,  come  right  up. 

Mr.  Dreisbach: 

My  name  is  Ron  Dreisbach  and  I  am  a  concerned  citizen.  I  don1 t 
represent  any  groups.  And  I'd  like  to  know  if  the  PAVE  PAWS  radar 
beam  or  tracking  system  reaches  down  to  the  ocean  levels  or  just 
above  the  ocean. 

Mr.  Mitchell: 

The  main  beam  and  then  the  tracking  sector  continues  to  rise  at  an 
elevation  angle  of  close  to  three  degrees. 

Mr.  Dreisbach: 

Okay,  then  couldn' t  a  low  flying  missile  go  underneath  that 
tracking  beam? 


Mr.  Mitchell: 


This  is  to  detect  submarine  launched  ballistic  missiles  and  the 
nature  of  a  ballistic  missile  is  that  it  would  have  to— 'it  would 
have  to  go  through  the  surveillance  fence  and  it  would  be  detected 

Colonel  McEachern: 

Let  me  answer  that  question.  You  know  we  have  all  types  of  radar 
systems  and  we  do  have  a  radar  system  that  does  perhaps  what — we 
have  an  over-the-horizon  radar  system.  It  serves  a  different  type 
of  mission.  Naturally,  its  a  different  frequency  band  than  we 
are — because  of  the  ionosphere  and  the  nature  of  this  type  of  a 
system,  it  bounces  off  the  ionosphere,  and  comes  down  two  thousand 
miles  away,  and  you  may  be  able  to  see  large  aircraft  over  the 
ocean.  Me  do  have  a  system  that  does  that.  This,  however,  is  a 
line-o f-sight  system;  it  doesn't  bend,  it  goes  straight  through 
and  straighc  up.  It  goes  in  the — as  I  said  before — whatever  you 
can  see,  that's  where  that  beam  goes — if  it's  above  three  degrees 
above  the  horizon.  So,  it  does  not  detect  anything  below  that 
particular  point.  For  example,  if  you  get  out  about  five  miles 
away  then  you  might  find  that  beam — if  you  look  up,  it'll  be 
perhaps  a  thousand  feet  off  the  ground.  And  then  it'll  have  a 
small  two-degree  wedge  up  a  thousand  feet  up  off  the  ground.  If 
you  go  ten  miles  away  it'll  be  up  another  couple  of  thousand  feet, 
it'll  be  three  thousand  feet  high,  and  that's  how  it  goes. 

Mr.  Dreisbach: 


Well,  how  close  can  a  missile  get  before  it  got  into  that  range  of 
the  climbing  angle,  before  you  could  detect  it  in  that  angle? 

Mr.  Mitchell: 

In  other  words,  you  couldn't  detect  a  cruise  missile,  for  instance 
Colonel  McEachern: 


Well,  you — the  missiles  that  we  detect,  of  course,  are  far  away. 
They're  out  several  hundred,  and  maybe  several  thousand,  miles. 
That's  what  we're  looking  for.  You  cannot— if  you  launch  a 
missile  it  has  to  be  far  out  to  sea,  for  several  reasons,  and 
it'll  be  several  hundred  miles  out  at  the  closest  point. 

Mr.  Dreisbach: 

Okay,  I  have  a  second  question,  and  that  is  in— I  believe  it  was 
in  your  points,  I  don't  remember  what  it  was  on  the  board— you 
said  that  certain  other  studies  could  be  due  to  faults.  Well,  how 
come  your  studies  may  not  have  been  reckoned  to  be  faulty,  and  why 
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did  you  choose  these  other  ones  that  weren' t  optimistic  shout  PAVE 
PAWS  to  be  faulty? 

Mr.  Mitchell: 

Are  you  speaking  about  the  measurements  now  or  about  bioeffects 
studies? 

Mr.  Dreisbach: 

I'm  speaking  about— 1  believe  it  was  bioeffects  studies. 

Mr.  Mitchell: 

Do  you  vent  to  just — Dr.  Poison  will  comment. 

Dr.  Poison: 

I'm  not  quite  sure  what  you  mean  by  that.  Do  you  mean  did  we 
select  only  studies  that  were  favorable  to  PAVE  PAWS? 

Mr.  Dreisbach: 

No,  I  realize  you  showed  some  that  weren't.  However,  you  said 
these  studies  that  weren' t  in  favor  of  PAVE  PAWS  may  have  been  due 
to  faults.  And  I'm  wondering  if  that  was... 

Dr.  Poison: 

I  didn' t  say  that  all  of  them,  not  all  of  them  were.  There  were 
some  that,  we  believe,  used  incorrect  technique,  for  example, 
using  implanted  metal  electrodes  in  rats  that  cause  a  field 
enhancement  inside  the  brain,  and  these  .will  show  effects  at  very 
low  levels.  But  if  the  electrodes  are  removed  then  the  fields 
will  not  penetrate  into  the  brains,  and  you  won't  see  the  effects 
that  these  authors  claimed. 

Mr.  Dreisbach: 

Okay,  then  how  is  that  related  to  humans?  ’Cause  you  also  stated 
you  had  trouble  with  those  experiments  related  to  humans. 

Dr.  Poison: 

I'm  still  not  quite  sure  what... 

Mr.  Dreisbach: 

What  I'm  trying  to  ask  you  is,  if  you  did  experiments  on  animals... 
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Dr.  Poison: 

Yes? 

Mr.  Dreisbach: 

...what  problems  are  involved  in  converting  those  to  humans? 

Or.  Poison: 

Weli,  there  are  many  problems  involved  in  going  from  animal 
studies  to  human  studies.  There's  first — there's  the  problem  of 
scaling  that  I  indicated — the  effect  of  a  certain  frequency  like 
PAVE  PAWS  frequency  on  a  rat  may  not  be  the  same  thing  as  that 
frequency  on  a  human,  because  the  wave  length  is  large  compared  to 
the  rac,  but  smaii.  compared  with  the  human.  So  we  have  what's 
called  a  frequency  scaling  problem.  The  other  point  that  I 
alluded  to  in  the  section  on  "Unresolved  Issues"  is,  if  you  see  an 
effect  in  a  rat,  that  rat  may  not  be  the  same  physiologically  in 
its  ability  to  dissipate  heat  or  in  its  biochemical  makeup,  in  its 
ability  to  cope  with  certain — Che  release  of  certain  stress 
chemicals — or  things  like  that.  So  there  is  the  double  problem  of 
going  from  animal  experiments  to  humans. 

Mr.  Dreisbach: 

Okay,  then  I  have  one  last  question.  And  that  would  be — can  the 
beam  cause  any  radioactive  problems  to,  perhaps,  birds  flying 
overhead? 

Dr.  Poison: 

Not  radioactive.  This  is  not  part  of  the  radioactive  problem. 

Mr.  Dreisbach: 

The  radiation? 

Dr.  Poison: 

The  radiation? 

Mr.  Dreisbach: 

Yes.  If  a  human  were  to  go  out  and  hunt,  you  know,  in  fields, 
would  that  pose  any  problem  eating  those  animals  after  they've 
been  near  those  things? 


25 


Dr.  Poison: 


Definitely  not,  definitely  not,  no. 

Mr.  Dreisbeeh: 

Okay,  thank  you. 

Mr.  Nelson: 

You  brought  up  a  point  that  the— there  wee  trace  elements  of 
radiation  found  in  the  test  areas.  In  fact,  you  quoted  a 
measurement  of  approximately  one  hundred  to  one  hundred— to  one 
thousand  centimeters . . . 

Mr.  Mitchell: 

Yes,  in  the  local  areas  the  low  levels  were  in  the  neighborhood  of 
.001  microwatts  per  centimeter  squared. 

Mr.  Nelson: 

Is  that  just  a  trace,  or  is  that  at  full  power  and  full  strength 
of  the  beam? 

Hr.  Mitchell: 

That1 9  che  highest  that  we  believe  that  level  could  ever  be,  on 
the  basis  that  we  were  operating  the  radar  in  a  maxinun  radiation 
mode  to  produce  the  levels  at  ground. 

Mr.  Nelson: 

You  did  all  of  your  tests  at  ground  level? 

Mr.  Mitchell: 

That's  correct. 

Mr.  Nelson: 

Were  there  any  airborne  tests? 

Mr.  Mitchell: 

No.  Not  in  this  series. 
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Mr.  Nelson: 


Okay.  The  reason  I  ask  is  I'm  employed  as  a  full  time  flight 
instructor—which  is  hazard  enough.  And  I  would  like  to  know  if  I 
spend  most  of  toy  day  in  the  air,  in  and  out  of  your  beam,  what 
effect  will  that  have  on  myself  and  my  students,  and  what  problems 
will  that  cause  to  the  navigational  equipment? 

Hr.  Mitchell: 

Well,  let  me  ask  Ron  White  to  answer  that.  It  is  addressed  in  the 
EIS,  and  we're  confident  that  the  levels  would  be  extremely  low. 

Dr.  White: 

Yes,  we've  looked  specifically  into  aircraft  and  noted  the  fact 
that  there's  a  lot  of  volume  up  there,  and  the  beam  is  moving 
around  a  lot.  So  we  looked  at  the  average  levels  that  would  be 
found  in  an  aircraft  as  a  function  of  distance,  and  that  is 
adequately  treated  in  the  EIS.  And  more  than  about  a  mile  away  or 
so  we  should  be~~even  a  mile  would  be  long  on  reservation— -the 
levels  are— would  be  very  comparable  to  those  that  were  measured 
on  the  ground.  That  is  to  say,  the  average  levels  would  be  very 
low.  The  peak  levels,  of  course,  are  higher  because  on  that 
relatively  infrequent  occasion  that  the  main  beam  did  strike,  it 
would  be  a  higher  peak  but  the  average  would  be  very  low. 

Mr.  Nelson: 

So  being  in  the  direct  concentration  of  the  beam  itself  would  be 
approximately  the  same  exposure  level  as  on  the  ground. 

Dr.  White: 

Average  level,  yes,  average  level.  And  there  are,  again,  values 
given  in  the  EIS,  there 're  equations,  for  example,  and  there 're 
also  charts  which  would  give  those  values.  Just  name  the 
distance,  and  get  the  number  right  out.  If  you're  interested 
afterward,  we  can  go  over  some  numbers  and  I  can  tell  you  what 
they  are  and  how  they  would  compare  in  more  detail.  I'm  not 
giving  you  specific  numbers  right  now;  I  can't  get  them  out  of  my 
head. 

Mr.  Nelson: 

Another  question  I  have  is,  you  say  that  the  slant  elevation  of 
the  beam  is  about  three  degrees  above  the  surface,  right? 

Dr.  White: 

Yes,  the  center  line  of  the  main  beam. 
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Mr.  Nelson! 


What  is  Che  width?  X  didn1 t  get  a  distance  on  that. 

Or.  White: 

Well,  it's  nominally  two  degreee.  of  the  energy  is  ^uauained 

within  two  degrees — but  the  very  edge  of  it  goes  out  a  little  bit 
farther,  as  high  as  like  2.6  degrees.  So  they're  very  well... 

Mr.  Nelson: 

At  projection  sice  it  could  be  as  small  as  a  hundred  feet,  but  at 
three  thousand  miles,  what  would  be  the  width  at  that  point? 

Or.  White: 

It's  very  wide. 

Mr.  Moore: 

About  one  twentieth  of  the  range. 

Dr.  White: 

It's  a  very  large  number  out  there. 

Mr.  Nelson: 

I  see.  It  seems  like  this  is  just  a  beam  going  in  a  certain 
latitude  across  the  earth.  Are  you  only  looking  for  submarines 
and  missiles  in  one  particular  area,  or  is  Chat  a 
multi-directional  beam? 

Mr.  Mitchell: 

No,  this  is— it's  a  dynamic  situation.  This  beam  is 
electronically  steered,  and  therefore,  it  is  pulsed  at  all  of 
chose— over  that  total  surveillance  volume.  From  240  degrees  in 
azimuth  and  +3  to  85  degrees  in  elevation  angle.  So  it's 
constantly  pulsing  to  fill— for  instance,  it  fills  a  surveillance 
fence,  and  it  also  has— it  will  also  do— track  space  objects 
simultaneously— so  it's  doing  that  all  the  time.  So,  the  dynamics 
of  an  aircraft  problem  are  that  the  likelihood — since  you're 
moving  and  the  beam  is  moving — the  real  likelihood  of  being  in 
Chat  is  probably— is  very  small. 


Colonel  McEachern: 


It  looks  like  a  windshield  washer.  You  see — your  car?  That's  is 
what  it  does,  just  like  a  windshield  washer.  | 

Mr.  Nelson: 

Is  there  any  problem  with  reflective  properties  in  this — from  the 
atmosphere  back  to  a  broad  spectrum  on  earth? 

Colonel  McEachern: 

No,  we  have  done  some  studies  on  that,  and  there  are  no  problems 
unless  we  were  transmitting  the  main  beam  below  one  degree.  Since 
we  are  not  transmitting  the  main  beam  below  one  degree,  the 
probability  of  anything  reflecting  is  extremely  low. 

Mr.  Nelson: 

Thank  you  very  much.  One  question  1  would  like  to  ask  the 
gentleman  there — of  your  biological  studies. 

Dr.  Poison: 


Yes? 


Mr.  Nelson: 

How  long  were  these  projects  going  under  research?  I  know  that 
you  were  taking  effects — you  said  were  calcium  things  formed  in 
brains  and  stuff  like  that.  How  long  did  your  research  go  on? 

Dr.  Poison: 

We  didn'  t. . . 

Mr.  Nelson: 

Two  days,  someplace  for  about  two  days,  didn't  it — of  the  PAVE 
PAWS — the  actually  testing? 

Mr.  Mitchell: 

The  testing  of  the  radiation  measurements  were  conducted  over  a 
two-day  period.  The  biological  effects  that  we're  talking  about 
is  work  that's  been  on-going  for  a  msnber  of  years.  So  there' re 
about  300  active  scientists  in  the  world  today  that  are  studying 
biological  effects. 
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Mr.  Nelson: 


But  at  so  point  on  earth  was  there  ever  a  test  or  research  taken 
at  these  levels — of  PAVE— such  as  PAVE  PAWS? 

Dr.  Poison: 

There  hasn't  been  any  research  at  the  levels  of  PAVE  PAWS— that  is 
below  one  microwatt  per  square  centimeter — because,  people  don' t 
expect  to  see  effects— they  haven' t  seen  effects  at  levels  below 
100  microwatts.  In  fact,  as  we  said,  the  vast  preponderance  of 
the  experiments  where  they  do  see  effects  are  at  2,000  microwatts 
per  square  centimeter  and  up.  There  have  been  some  lonj- term 
experiments  carried  out,  but  as  1  said,  these  aren't  really 
continuous  exposures.  They  are  exposed  to  maybe  8  hours  a  day  or 
12  hours  a  day,  and  then  repeated  the  next  day.  But  there  have 
been  some... 

Mr.  Nelson: 

Well,  the  logical  assumption  would  be  that — since  these,  since 
PAVE  PAWS  will  be  operating  at  a  lower  level  than  what  has  already 
been  tested,  then  the  exposure  hazards  would  be  less,  right?  But 
there  again,  it's  only  an  assumption  and  not  substantial  evidence. 

Dr.  Poison: 

Well,  we  said  there  was  no  evidence.  There  are  no  experiments. 
There  is  no  real  hard  experimental  evidence  of  anything. 

Mr.  Nelson: 

Will  the  people  of  this  community  be  afforded  the  opportunity  to 
see  the  research  going  on? 

Mr.  Mitchell: 

You're  interested  in  getting  papers  on  this  test? 

Mr.  Nelson: 

Yeah,  something  on  the  test... 

Mr.  Mitchell: 

Yes.  Like  l  say,  there's  an  active  group  of  scientists  that— we 
have  at  least  one  international  meeting  every  year— where  they 
present— like  in  June,  we  had  one  at  the  University  of  Washington 
in  Seattle.  And  at  that  meeting  alone  there  were  something  like 
140  research  papers— and  so  that' s  readily  available  through  that 
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organization,  the  Bioelectromagnetica  Society.  Also  the  National 
Telecommunication  and  Information  Administration  has  just 
published  a  summary  of  the  research  work  that  was  conducted  in  the 
United  States  by  all  of  the  different  agencies  over  the  past  two 
years.  And  that  generally  is  an  annual  report.  In  fact,  the 
people  from  SRI  have  had  a  major  role  in  pulling  that  report 
together  on  several  occasions. 

Mr.  Nelson: 

So  the. . . 

Mr.  Mitchell: 

There  is  a  lot  of  information  available. 

Mr.  Nelson: 

Yes,  my  understanding  is  then  that  you  will  have  a  research 
project  going  on  in  measuring  levels  while  the  system  is  being 
used. 

Mr.  Mitchell: 

No.  We're  not  going  to  have  experiments  set  up  in  the  vicinity  of 
PAVE  PAWS.  That's  not  in  any  plans.  We — the  Air  Force  and  other 
agencies,  the  Army,  Navy,  many  other  agencies — have  ongoing 
research  programs.  And,  for  instance,  the  Air  Force  is — about  a 
year  ago — just  entered  into  a  quite  extensive  contract  with  the 
University  of  Washington  School  of  Medicine,  where  we're  doing  the 
long-term  low  level  study.  So  we  have  a  study  underway  now  that 
will  cake  animals,  expose  them — it'll  be  a  large  number  of 
animals — they're  all  in  their  individual  circular  wave  guide 
exposure  systems — they  will  be  pulsed,  similar  power  of  duty 
cycles  for  PAVE  PAWS. 

Mr.  Nelson: 

But  you'll  have  nothing... 

Mr.  Mitchell: 

We're  not  going  to  use  PAVE  PAWS  to — for  any  experimental  work, 
that's  right. 

Mr.  Nelson: 

So  laboratory  animals  in  Washington  will  be  used  as  a  criteria  for 
the  citizens  of  this  community.  Is  that  what  I'm  led  to  believe: 
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You  will  noc  have  any  doctors  or  scientists. . .in  this  area? 

Mr.  Mitchell: 

Well,  we  could  talk  at  great  lengths  with  this,  so— I'm  not  sure 
how  to  grasp  your  specific  question,  but,  almost  all  avenues, 
including  epidemiology  studies,  you  know,  are  being  considered. 

Mr.  Nelson: 

Well,  thank  you  very  much. 

Mr.  Helder: 

Yes,  I'm  Jan  Helder.  I'm  representing  my  U.S.  History  class  at 
Marysville  High  School,  and  I  have  one  major  question  to  ask. 

What  are  the  advantages  of  the  PAVE  PAWS  system  over  present  radar 
systems? 

Colonel  McEachem: 

This — I'll  address  it  to  the  particular  mission  that  we  have  to 
perform — there  are  many  different  types  of  radar  with  many 
different  types  of  missions.  Our  mission  is  to  track  sea-launched 
ballistic  missiles.  So  what  we're  looking  for  is  a  system  that 
will  be  able  to  track  any  missiles  from  enemy  submarines  that 
might  want  to  attack  this  country.  So  what  we  have  to  do  is  have 
a  system— a  missile  system-tracking  system  set  up  that  will  be 
able  to  see  these.  The  advantage  over  the  present  system  is  that 
the  present  system  is  very  limited  in  tracking  capability.  This 
system  that  we  have  can  track  multiple  missiles  at  one  time.  We 
also  have  an  advantage  of  four- to-one  on  the  range.  Today's 
systems  are  able  to  track  out  to  about  700  or  800  miles— which 
isn't  far  enough— because  the  threat  that  we  have  to  counter— we 
may  need  to  track  out  to  3,000  nautical  miles.  The  main  advantage 
I  think  would  be  down  to — system  and  orbital  target  tracking— no, 
excuse  me— multiple  target  tracking  and  distance,  those  are  the 
two  main  advantages. 

Mr.  Helder: 

Okay,  but,  what  about  when  you  consider  satellites  and  things  of 
that  nature?  How  much  faster  will  you  know  when  a  submarine 
missile  is  coming?  How  much  faster  will  you  know  through  PAVE 
PAWS  than  through  the  present  satellites  and  any  other  radars? 

Colonel  McEachem: 

Well,  I  can't  get  into  warning  times.  Those  are  classified  areas. 
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Mr.  Beider: 


Why  is  ic  classified?  What  difference  does  it  make? 

Colonel  McEachern: 

It  makes  a  big  difference.  Then  you're  giving  the — if  you  tell 
your  friend  next  door  the  speed  of  your  bicycle,  and  you're  in  a 
big  bicycle  race  with  him,  you're  giving  him  an  advantage,  so 
you'd  just  as  soon  not  let  him  know  the  speed  of  your  bicycle 
before  you  start  the  race. 

Mr.  Helaer: 

So  it  is  a  sufficient  amount  faster,  then. . .right?  You  can  say 
that? 

Colonel  McEachern: 

It' s  faster . 

Mr.  Helder: 

Okay,  on  the  biological  studies,  when  you're  talking  about 
radiation  and  things  Like  that,  aren’t  there  studies  that  say  that 
it  is  not  the  amount  of  radiation  going  through  you  at  the  time, 
but  it's  the  amount  of  radiation  that  is  accumulated  in  your 
body?  Aren' t  there  studies  which  say  that? 

Mr.  Mitcheli: 

We  found  no  evidence  to  support  the  theory  of  cumulative  effects 
in  the  work  that's  reviewed  for  this  EIS.  We  are  doing  a  large 
number  of  studies.  We  were  attempting  to  expose  animals  over  a 
longer  period  of  time  to  determine  the  effects  of  long-term, 
tow- Level — but,  I  think  Dr.  Poison  correctly  identified  in  his— in 
the  EIS — chat  we  have  determined  that  the  effects  are  not 
cumulative. 

Dr.  Poison: 

I  think  what  you're  referring  to  is  the  effects  of  ionizing 
radiation.  The  sort  of  thing  that  you  get  from  x-rays,  from 
radioactive  substances.  They  are  cumulative.  3ut  there  is  no 
evidence  chat  seems  to  indicate  that  microwaves,  nonionizing 
radiation,  produce  any  sort  of  cumulative  damage  to  the  body. 
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Hr.  Beider 


Yea,  but  are  there  any  studies— ail  throughout  thia  I've  heard 
o£ — Likely,  no,  we  don't  know  of  any  others.  But  can  you  actually 
state,  by  proven  studies,  that  there  is  going  to  be  no  problem  in 
ten  years,  or  things  of  that  nature?  Why  are  we  talking  about 
this  now?  Why  wasn' t  this  talked  about  ten  years  ago  before  the 
system  was  built? 

Dr.  Poison: 

The  point  you  are  making  there  is  a  very  good  one,  and  lots  of 
people  have  raised  thia  point.  We  can't  make  any  absolute 
guarantees  about  the  safety  of  this—* because,  exactly  as  you  say, 
ten  years  from  now  we' 11  know  a  iot  more  than  we  do  at  the  present 
time.  But  what  we  are  saying  is  that  there  is  no  evidence  in  the 
literature,  in  the  studies  that  have  been  conducted  up  until  now, 
chat  there  is  a  hazard  at  this  time,  and  we  are,  we  believe  Chat 
it  is  likely  to  prove — it  is  likely  that  there  will  not  prove  to 
be  any  hazards  in  the  future. 

Mr.  Beider: 

Okay,  thank  you. 

Colonel  Smith: 

Thank  you  very  much.  Do  we  have  any  other  fast  questions  here 
before  we  take  a  recess?  Here  comes  one  right  now. 

Mr.  Young: 

My  name  is  Martin  Young,  and  I'm  one  of  many  concerned  citizens, 
and  my  question  is  about  whether  the  standard  of  10,000  microwatts 
per  square  centimeter  currently  used  in  the  United  States  is 
giving  us  adequate  safety?  Dr.  Mitchell  mentioned  at  the  briefing 
on  the  10th  of  the  month  that  there  was  talk  of  this  being 
lowered— »it  might  be  lowered  to  1,000.  And  a  couple  of  years  ago 
when  the  suit  was  underway  on  the  matter  of  PAVE  PAWS— in  Dr. 
Loebner's  deposition,  he  expressed  an  opinion  that  maybe  it  should 
be  as  low  as  75  or  100.  If  Che  laboratory  tests  are  conducted  at 
2,000  microwatts  per  square  centimeter,  and  our  standard— I 
believe  that' s  an  occupational  standard— that  would  be  allowable 
in  a  factory— is  ten  thousand,  that  seems  like  it  might  be  a 
little  hazardously  high.  And  Che  difference  between  ours  and  the 
standard  in  the  USSR,  and  I  believe  in  some  Scandinavian 
countries—  their' s  is  very  much  lower.  Is  it  true  that  their 
standard  is  10  microwatts  per  square  centimeter,  occupational,  and 
even  lower  for  people  in  the  homes... 


Mr.  Mitchell: 


Yes,  let  me  show  you  what  their  standard  is.  This  represents  the 
range  of  the  standards  in  the  world  today.  The  U.S. 
standard — this  is  plotted  in  microwatts  per  centimeter  squared — so 
that  10,000  microwatts,  that's  the  standard  that's  been  used  by 
ANSI,  OSHA,  DoD,  for  a  long  time.  Now,  the  Russian  occupational 
level  is  a  frequency-dependent  standard,  and  this  is  about  the 
frequency  of  PAVE  PAWS  —  it's  a  420  to  450  megahertz  band,  in 
here.  And  30  at  the  frequency  of  PAVE  PAWS,  the  Russian  standard, 
for  occupation,  is  10  microwatts  per  centimeter  squared,  and  for 
non-occupationai ,  Dr.  Shandala  at  Helsinki,  is  proposing  the 
number  of  5  microwatts.  We  have  tha^  in  writing,  but  we  don't 
know  if  its  going  to  be  adopted  in  Russia  yet.  Now,  we've  pointed 
out  that  the  levels  that  we're  talking  about  are  down  here  in  the 
.001  level.  So  they  are  considerably  below  even  the  Russian 
standard  for  most  of  the  public  exposures.  Now,  the  American 
National  Standards  Institute  and  a  number  of  others  are  looking  at 
the  revision  of  standards  today— on  the  basis  of  the  same  world 
data  base  and  current  research  that  Dr.  Poison  was  talking  about, 
and  the  data  that  was  used  in  this  Environmental  Impact 
Statement.  Sweden,  who  adopted  a  set  of  new  standards  in  their 
country  just  a  year  or  so  ago,  took  a  1  and  5  milliwatt  standard 
or  i,000  and  5,000  microwatt  standard.  Canada  has  just  come  out 
with  a  standard  in  the  same  area,  that  is,  1,000  and  5,000.  And 
the  American  Nacionai  Standards  Institute  draft — which,  by  the 
way,  the  shape  of  this  curve  came  out  of  the  laboratory  of  the 
School  of  Aerospace  Medicine.  So  we've  been  working  on  a  number 
of  committees  for  a  lot  of  years,  and  the  proposal  of  this 
committee  has  been  to  lower  it — the  lowest  level  that  has  been 
discussed  in  the  most  recent  draft  is  1,000  microwatts  per 
centimeter  squared.  Now,  that's  not  to  say  that  it  may  not  be 
lower — I  think  Dr.  Loebner  has  said  75  microwatts  which  would  be 
somewhere  in  here,  so — and  we're  not  sure  where  that  will  settle 
out,  but  there  are — OSHA  could  adopt  the  standard.  In  the  Air 
Force,  as  a  matter  of  fact,  and  I  think  PAVE  PAWS  shows  this — that 
we  have  always  taken  a  very  conservative  approach  in  terms  of 
radiation  safety.  We  have  a  very  active  radiation  safety 
program — and  have  had  for  a  lot  of  years,  and  the  fact  that  we 
could  be  siting  this  system,  based  on  current  guidelines,  up 
around  10,000  microwatts  over  the  fence  or  in  that  vicinity,  and 
indeed  we're,  you  know,  100,000  times  lower  than  that.  So  I  think 
the  range  of  standards — or  the  answer  to  your  question  is  that  the 
American  Nacionai  Standards  Institute  has  a  draft  that  would  be 
1,000  microwatts — then  it  may  vary  around  that  somewhat.  Also, 
the  Nacionai  Institute  of  Occupational  Safety  and  Health  has  a 
criteria  document — where  they  also  have  put  together  something 
very  similar  to  that. 
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Colonel  Smith: 


I  think  at  this— excuse  me,  do  you  have  a  queaton,  sir?  All 
right,  come  right  ahead,  sir. 

Mr.  Rafferty: 

I'm  Bill  Rafferty,  Electronics  Technician,  and  I've  participated 
in  the  monitoring  of  the  testing,  and  I,  myself,  am  thoroughly 
convinced  that  there  is  no  hazard.  But,  in  my  family  in 
particular,  I'm  the  only  one  that  believes  that.  It  would  help 
tremendously,  1  think,  if  the  chart  that  you  just  had  up  there 
reflected  the  levels  that  you  were— this  is  just  a  suggestion.  It 
would  probably  alleviate  some  of  the  fears  in  the  public.  If  you 
used  some  kind  of  a  chart  like  that  to  show  the  levels  that  you 
actually  measured,  it  would  show  people  the  levels  that  we're 
dealing  with  instead  of  the  tremendously  large  levels  that  they 
heard  about.  And  also,  there  should  be  same  explanation  of  the 
difference  between  this  kind  of  radiation  and  the  hard  radiation. 

I  think  that's  one  of  the  great  fears  in  the  public.  So  I  think 
the  Air  Force  has  done  a  commendable  job  in  trying  to  alleviate 
the  fears  of  the  public,  and,  thank  you. 

Mr.  Mitchell: 

Thank  you  very  much.  Let  me  have  that  previous  slide  back  on  for 
just  a  minute.  Put  that  back  on.  Bill,  this— what  you  suggest  is 
probably  a  very  valid  suggestion  and  I  should  point  out  I 
was— when  I  said  down  here  10  to  the  minus  3  I'm  calking  about  the 
levels  that  are  down  in  this  community.  Now,  the  highest  level 
that  we  measured  during  our  test  was  like  100  microwatts,  so  it 
would  fall  right  in  here,  too,  something  like  that.  So,  what 
you're  suggesting  is  that  those  be  plotted  in  this  format,  so  it 
can  be  adequately  compared,  and  that's  probably  a  good  idea.  Now 
the  next  slide — we  had  several  questions  tonight  that  deal  with 
the  possible  confusion  between  ionizing  radiation  and  nonionizing 
radiation.  This  is  a  spectrum  plot  of  the  electromagnetic 
spectrum,  and  most  everyone  is  familiar  with  gamma  rays  and  x-rays 
that  are  used  in  diagnostic  work.  Nuclear  radiation,  that' s  all 
up  in  this  area,  and  that  is  ionizing  radiation— ’very  high  energy 
level s— photons  of  that  kind  of  energy  can  create  ionization. 

Then  you  come  down  to— this  is  the  visible  light  spectrue,  that's 
what  we  actually  see.  Ultraviolet,  infrared,  and  then  it's  down 
at  the  very  low  part  of  the  frequency  spectrua  where  we  have  the 
radio  frequency  radiation.  And  PAVE  PAWS,  on  a  frequency  basis, 
operates  just  about  right  in  here.  So  this  is  all  essentially 
nonionizing  radiation— transient  phenomena.  This  would  be  the 
ionizing  radiation. 


Colonel  Smich: 


I  Chink  at  Chis  point  we'll  Cake  a  10-minute  recess  and  after... 
Mr.  Mitchell: 

You  just  got  one  comment  there. 

Colonel  Smith: 

Excuse  me,  I  keep  trying... 

Major  Rennet t: 

You  asked  that — you  would  hope  that  we  would  get  these  results  out 
to  the  people.  As  a  matter  of  fact,  as  soon  as  they  were 
available  and  verified,  they  were  provided  to  all  the  news  media 
in  central  California.  They  were  provided  to  all  three  TV 
stations  in  Sacramento  and  they've  used  them.  They  were  provided 
to  the  Sacramento  Bee  and  Union  and  they've  reported  them.  They 
were  provided  to  the  local  newspaper  here,  I  believe  they  also 
used  them,  too,  and  they  were  also-been  widely  covered  by  the 
radio,  and  have  been  on  the  Associated  Press  and  UPI  lines.  So 
we've  tried  to  get  the  information  out. 

Mr.  Rafferty: 

Yeah,  could  I  comment  on  that"!  1  think  that  one  of  the  problems 
with  the  method  in  which  it  was  put  out  is  that  people  were 
dazzled  by  the  mrnbers.  There's  an  awful  lot  of  people  that  don't 
have  any  background  whatsoever  in  dealing  with  numbers,  and  they 
don't  understand  the  point  zero  zero  relationship  to  what  they're 
actually  being  exposed  to.  To  put  it  into  layman's  terms  and 
display  it  on  Che  chart  like  that  would  be  a  lot  better. 

Major  Rennet t: 

Well,  the  charts  were  provided  as  they  were. 

Mr.  Rafferty: 

Well,  they're  still  using  mmbers . . . 

Mr.  Mitchell: 

I  understand  your  question  in  comparing  with  the  standards,  I 
think — because  it's  a  guideline,  and  that's  all  we  have  to  go 
by— and  there  is  a  range  of  difference  between  the  U.S.  and  USSR, 
and  all  the  other  standards  fall  in  the  middle  there. 
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Colonel  Smith: 

All  rigkt,  at  this  time  1  think  we'  11  take  e  10-minute  stretch 
period,  here.  After  the  stretch  period,  we'll  have  the  statements 
from  interested  people  in  the  community,  and  if  anyone  desires  to 
make  a  statement,  and  they  have  not  yet  filled  out  a  card,  the 
cards  are  available  down  here  at  this  table  and  the  table  in  the 
back  of  the  room.  Let's  take  10  minutes. 

(The  hearing  recessed  at  2103  and  resuned  at  2115.) 


Colonel  Smith: 


Dr.  Loebner  indicated  earlier  that  he  had  considerable  information 
to  put  into  the  record,  so  we  have  agreed  to  have  Dr.  Loebner 
speak  again  after  all  other  persons  who  desire  to  have  a 
statement,  or  make  a  statement,  have  had  an  opportunity.  Dr. 
Loebner?  For  the  statements,  if  we  could — wherever  it's  most 
convenient— up  here  on  the  podium  is  probably  best. 

Dr.  Loebner: 

Thank  you  very  much,  Colonel  Smith.  My  appearance  here  tonight  on 
behalf  of  the  Citizens  Concerned  about  PAVE  PAWS  is  not  connected 
with  uiy  position  and  employment  at  Hewlett-Packard.  I  do  not 
represent  the  Hewlett-Packard  Corporation.  The  views  which  are 
expressed  are  my  own,  and  not  those  of  Hewlett-Packard  or,  for 
that  matter,  of  any  other  organization  besides  Citizens  Concerned 
about  PAVE  PAWS.  I  arrived  at  them  after  careful  study  over 
hundreds  of  hours,  devoted  to  many  dozens  of  complex  aspects 
raised  by  the  size  and  intricacy  of  this  installation,  and  the 
potential  environmental  issues  it  raises.  I've  had  the 
opportunity  to  discuss  these  issues  with  experts  and  officials  in 
many  places.  I  received  a  vast  amount  of  information  from  many 
sources,  the  U.S.  Air  Force  included.  The  judgments  and  beliefs  I 
express  are  my  own.  They  have  been  arrived  at,  to  the  best  of  my 
ability,  subject  only  to  constraints  of  time  and  limited  financial 
and  manpower  resources.  It  would  take  a  long  time  to  thank  all 
the  individuals  and  organizations  that  helped  me  in  this  effort. 

I  do  want  to  state  my  appreciation  to  Hewlett-Packard  for  their 
noninterference  with  those  of  their  employees  who,  like  myself, 
wish  to  get  involved  in  matters  relating  to  public  issues  and 
common  concerns.  I  also  want  to  thank,  at  this  point,  the  U.S. 

Air  Force,  who  have  been  extremely  helpful  in  making  it  possible 
for  me  not  only  to  give  this  10-minute  introduction,  but  also  to 
give  you  a  presentation  afterwards  that  is  going  to  back  up  the 
statements  that  I'm  going  to  make  now. 

As  you've  heard,  I've  asked  a  few  questions  after  the 
presentations.  I've  asked  these  questions  because  it's  only  in 
the  very  last  few  hours  that  I've  finally  been  able  to  come  to 
grips  with  something  that  bothered  me  all  along  for  the  two 
years.  Now,  one  has  to  be  very  careful  if  one  comes  up  as  a 
scientist  with  a  result  that  is  very  recent.  It  needs  caution. 

But  I  have  spent  time  with  many  individuals— I' ve  checked  it,  and 
I  think  the  issue  is  of  great  concern,  and,  therefore,  I  think 
this  is  the  time  and  place  to  make  the  presentation  that  I  am 
going  to  make. 


I'm  going  to  start  from  my  recommendations.  I'm  going  to  state 
that  I've  come  to  the  conclusion  that  it  is  not  possible  to  use 
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average  values  for  the  type  of  signal  that  we  face  in  PAVE  PAWS. 
You've  heard  that  there  was  no  evidence  of  any  concern.  But 
you've  also  heard  that  there  are  no  measurements  that  duplicate 
the  situation  at  PAVE  PAWS.  That,  in  itself,  wouldn't  mean  very 
much.  Because  I've  had  discussions  with  these  gentlemen  before. 
But  I  think  there  are  good  reasons  that  come  from  thermal 
transfer,  from  physics,  from  knowledge  of  biology,  to  show  that, 
indeed,  there  is  going  to  be  a  very  preferential  deposition  of  the 
energy  in  the  himan  body,  and,  therefore,  that  the  standards  that 
we  have  right  now,  that  we  are  using,  in  terms  of  averaging  over 
six  minutes,  are  grossly  inadequate  under  certain  physical 
conditions.  These  physical  conditions  are  unique  for  PAVE  PAWS. 
Thus  far,  we've  heard  that  this  is  a  situation  of  this  particular 
kind,  and  I'm  going  to  then  introduce  guidelines.  I'm  going  to 
say  that  occupational  8-hour  exposure  should  be  somewhere  between 
75  to  150  microwatts  per  square  centimeter.  I'm  going  to  say  that 
the  general  public  for  24  hours  should  be  25-50  microwatts  per 
square  centimeter.  And  I'm  going  to  say  susceptible  individuals, 
who  are  vulnerable  to  things,  should  be  below  5  microwatts  per 
square  centimeter,  and  I'm  introducing  this  particular 
guideline— proposed  guideline — for  long  pulse  biological  effects, 
on  estimated  internal  stresses  for  which  there  is  no  standard  at 
this  particular  time,  and  which  I  only  say  should  be  done  in  the 
frequency  range  and  for  the  pulse  conditions  at  PAVE  PAWS,  into 
the  record,  please. 

Furthermore,  you  have  heard  that  there  is— that  there  was  no 
concern  on  the  part  of  Mr.  Mitchell  of  making  measurements  inside 
the  buildings.  In  my  presentation  afterwards,  I  will  introduce 
evidence,  a  letter  from  Chief-of-Staff ,  asking  to  make  these 
measurements  inside  the  hospital;  and  I  will  introduce  a  letter  by 
Colonel  McEachern  saying  that  he  will  do  so.  I  will  also 
introduce  into  the  record  references  from  the  National  Academy  of 
Science  report  that  states  that  there  is  concern  that  the  energy 
inside  the  building  under  certain  conditions  could  be  100  or  1,000 
times  larger  than  outside,  and  I'm  also  going  to  suggest  that  this 
may  not  be  so,  but  that  measurements  have  to  be  done  in  order  to 
ensure  that. 

I'm  further  going  to  introduce  two  letters  from  the  White 
House— that  I've  received  from  the  White  House— that  clearly  state 
the  intent  of  the  White  House  to  have  certain  studies  done,  and 
another  letter  showing  that  after  a  year  these  studies  are  still 
not  done— even  a  plan  for  those  studies  isn't  there.  And  I'm 
going  to  discuss  the  relevance  of  the  biological  literature— that 
is  in  the  Environmental  Impact  Statement,  and  I'm  going  to  show 
that  there  is  almost  none  for  this  particular  studjr—  and  that  some 
studies  can  be  made— that  some  thoughts  are  available  as  to  what 
to  do,  and  that  the  bureaucracy  today— 17  agencies  that  I  just 
can't  get  together  to  even  talk  to  each  other— have—  didn' t  get  up 
to  the  start.  And  finally,  I'm  going  to  suggest  that  something  be 
done.  I'm  going  to  suggest  that,  until  seme  of  these  things  are 
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settled,  that  certain  measures  be  taken  at  the  base.  I'm  going  to 
suggest  that  the  people  in  the  hospital  be  given  the  freedom  to 
decide,  and  be  given  an  opportunity  to  move  to  another  place,  if 
they  wish  to.  I'm  going  to  suggest  that  the  school  children  and 
their  parents  decide,  that  until  this  thing  is  settled,  be  given 
an  opportunity  to  move  to  some  other  site  and  not  use  that  school 
until  the  information  is  settled.  Thank  you,  sir. 

Colonel  Smith: 

Thank  you  very  much.  I  have  at  this  time  only  one  exhibit,  and 
that  is  the  proposed  guideline.  Dr.  Loebner,  I  assume  that  these 
other  documents  that  you  referred  to — you  will  be  offering  at  a 
later  time  in  your  presentation. 

Dr.  Loebner: 

That  is  correct,  sir. 

Colonel  Smith: 

Fine.  At  this  time,  then,  we  have  the  one  exhibit,  Exhibit  Number 
One,  which  will  be  attached  to  the  record.  Our  next  speaker  is 
Lala  Cade,  I  believe  the  name  is.  She  also  is  representing  the 
Citizens  Concerned  about  PAVE  PAWS.  Ms.  Cade,  welcome. 

Ms.  Cade: 

I  simply  want  to  express— ■  first ,  our  appreciation  for  the  Air 
Force's  kindness  in  asking  us  out  there.  They  were  extremely 
courteous  to  us,  and  we  do  appreciate  it.  And  we  did  follow  the 
testing  through  to  the  very  end  on  the  hot  days  and  went  all  the 
way.  But  we  felt  if  we  opened  our  mouths  and  said  something,  we 
should  show  up  to  show  them  we  really  were  still  concerned.  The 
second  thing  I  want  to  say  is  that— I'll  tell  you  just  this  very 
short  history  of  why  we  did  and  what  we  did  from  the  beginning. 

In  the  beginning  we  were  suddenly  made  aware  that  something 
tremendously  big  was  being  built  out  at  the  Air  Base.  We  had  no 
forewarning  of  this.  No — the  citizens  of  the  community  never  were  12 
told  about  it — no  expression  was  ever  given  to  us  that  there 
was — what  was  being  done  out  there.  So  we  became  concerned.  We 
organized  a  little  group.  Just  a  small  group  of  us  got  together, 
and  we  decided  we  were  going  to  try  to  get  some  answers.  That 
naturally  was  technical.  So,  Irene  Krepps  got  in  touch  with  Dr. 
Loebner  and  some  other  people,  and  we  started  from  there  to  try  to 
find  some  answers  to  some  of  the  things  that  we  didn' t  know— which 
was  most  of  the  things.  And  that  is  how  we  started  to— in  our 
discussion  here.  We  did  ask  then  for  an  EIS,  and  were  told  it 
wasn't  necessary,  but  finally  we  had  the  EIS.  We  also  asked  that  |2# 
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a  monitoring  system  be  provided  in  the  areas  here,  a  number  of 
them  or  at  least  one,  and  that  additional  studies  be  continued, 
immediately,  into  the  various  phases.  We  were  also  told  these 
couldn't  be  done.  One  was  that  there  was  no  such  animal.  The 
second  that — we  found  out  afterwards  that  we  could  get  one,  there 
was  such  a  possiblity,  but  they  still  don't,  I  guess,  care  to  have 
the  monitoring  system— this  is  a  recording  monitoring  syscem.  So, 
we  are  still  interested  in  having  that,  and  we  still  want  them  to 
go  on  and  do  a  lot  more  investigation.  We  do  not,  of  ourselves, 
our  little  group,  we  do  not  say  we  know  this  isn't  safe,  we  know  a 
lot  about  it.  We  don't.  But  we  do  defer  our  knowledge  to  Dr. 
Loebner  and  his  associates,  which  gives  us  a  very  good  background 
for  finding  out  what  really  is  the  case,  and  what  needs  to  be  done 
initially;  and  in  my  estimation,  I  might  be  wrong,  but  I  believe 
that  the  Air  Force  is  interested  in  getting  these  answers.  I  hope 
they  are;  and  we're  going  to  see  that  they  do,  but  I  think  they'll 
help. 

Colonel  Smith: 

Thank  you  very  much,  Ms.  Cade.  Wow,  our  next  speaker  is  May  P. 
Pearce,  and  she  is  representing  herself.  Ms.  Pearce. 

Ms.  Pearce: 

Yes,  I  already  asked  my  question.  I  didn't  realize  it— that  there 
were  going  to  be  two  sections  to  it.  I  was  concerned  about  why 
they  placed  it  here,  and  I  got  another  answer  to  why  they  placed 
it  here.  Thank  you.  1  won't  take  any  time  up  then. 

Colonel  Smith: 

Okay,  right,  I  apparently  didn't  make  it  clear  enough  in  the 
beginning. 

Ms.  Pearce: 

I'll  talk  to  you  later. 

Colonel  Smith: 

Fine.  Our  next  speaker  is  Mr.  Peter  Ingram,  and  he  is 
representing  an  organization,  his  family.  Mr.  Ingram. 

Mr.  Ingram: 

Is  Dr.  Loebner  going  to  speak  again? 
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Colonel  Smith: 


Dr.  Loebner  will  speak.  We've  asked,  though,  or  I've  ruled,  I 
guess  is  the  appropriate  thing  to  say,  that  we  limit  everybody  to 
10  minutes  that  desires  to  make  a  statement  and  after  everybody 
that  desires  to  speak  has  had  an  opportunity,  the  remaining  time, 
whatever  Dr.  Loebner  would  like,  we'll  give  him. 

Mr.  Ingram: 

Would  it  be  possible  after  Dr.  Loebner' s  speech  to  ask  him  some 
questions  in  front  of  the  people  assembled  here? 

Colonel  Smith: 

To  ask  Dr.  Loebner  questions? 

Mr.  Ingram: 

Correct . 

Colonel  Smith: 

That's  kind  of  contrary  to — well,  let's  see  how  much  time  we  have 
at  that  point.  We're  here  primarily  to  get  the  questions  that  the 
people  of  the  community  has  for  the  United  States  Air  Force  rather 
than  for  Dr.  Loebner.  As  far  as  thoughts  that  may  assist  in  his 
presentation  and  so  forth,  let's  look  at  it  after  we  get  to  that 
point.  If  we  have  time,  why,  I'll  grant  that.  It  could  be 
beneficial — helpful  to  all  of  us .  I  take  it  then,  Mr.  Ingram, 
that  you  do  not  desire  to  make  a  statement  at  this  time,  is  that 
correct? 

Mr.  Ingram: 

Well,  the  only  statement  that  I  wish  to  make  is  that,  so  far,  the 
evidence  that  has  been  presented  has  been  for — what  has  been 
seemingly  established  scientifically  to  be  in  the  safe  realm, 
although  the  various  testing  modes  that  are  being  used— the 
subject  of  cataracts  and  also  the  subject  of  long  term  exposure, 
has  not  at  all  really  been  touched  upon,  because  these  are  things 
that  seem  to  be  of  the  nature  that  need  years  and  years  of 
testing.  So,  I  am  not  entirely  satisfied  as  to  the  safety, 
although,  if  it's  true  that  the  count  is  .001  per  centimeter,  is 
this  correct  in  most  of  the  areas? 

Colonel  Smith: 

I  am  unable  to  answer  this  question.  The  panel  indicates 
affirmatively,  yes. 
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Mr.  Ingram: 

If  that  is  true,  then  it  would  seem  to  me,  to  the  public,  at  least 
in  ay  eye,  that  it  would  be  a  relatively  safe  issue  unless  a 
long-term  program  proved  otherwise. 

Colonel  Smith: 

Thank  you  very  much,  sir.  Our  next— -or  the  next  card  that  I  have 
for  a  speaker  is  a  Mr.  Bernie  Olson  of  Motorola  C&E,  I  believe  it 
is.  Mr.  Olson. 

Mr.  Olson: 

Thank  you.  There  will  be  two  of  us. 

Colonel  Smith: 

Would  you  like  to  step  over  here?  Is  that  what — fine,  there  if 
you  like.  Whatever  is  most  convenient,  sir. 

Mr.  Olson: 

Okay. 

Mr.  Fal  ken  berg: 

Yes,  thank  you.  My  name  is  Gerry  Falkenberg.  I  also  represent 
Motorola.  We  operate  a  communications  facility  on  Sutter 
Mountain,  and  we — and  this  is  Bernie  Olson,  out  of  our  engineering 
staff.  We  are  here  addressing,  or  presenting,  information  which 
is,  in  effect,  on  behalf  of  the  commercial  and  public  safety 
business  community  that  utilize  two-way  radio  communications.  We 
prepared  a  statement  which  indicates  the  results  of  some 
measurements  that  we  have  made  within  the  last  several  days  on 
Sutter  Mountain  and  in  Yuba  City  that  indicate  severe  levels  of 
radiation — or  interference — to  commercial  radio.  Included  in  this 
engineering  report  is  some  pictures  that  we  took  in  the  field  on 
spectrum  analyzers.  Also  included  in  the  report  is  a  list  of 
about  120  business  radio  users  on  our  site  on  Sutter  Buttes  which 
would  be  very  useful  for  contact  on  your  behalf  to  assure— report 
what  we're  saying. 

Colonel  Smith: 

All  ri{^it,  this  document  then  will  be  marked  as  Exhibit  Number  Two 
and  attached  to  the  transcript  of  the  hearing. 


Mr.  Olson: 


My  name  is  Sernie  Olson;  I  am  Che  Manager  of  Engineering  Services 
for  Motorola  in  Foster  City,  California.  I,  tonight,  received  my 
copy  of  the  Environmental  Impact  Study,  and  in  reviewing  the 
section  on  mobile — land-mobile  communications  I  found  some 
discrepancies  in  the  statement  over  the  results  that  we  have 
measured  here  in  the  field.  And  first,  I  would  like  to  say  that 
what  we  are  talking  about  is  the  sensitivity  of  a  land-mobile 
receiver  which  is  extremely  sensitive.  We  are  looking  for  very, 
very  weak  signals.  We're  not  talking  about  anything  that  is 
harmful  to  the  human  being.  So  this  is  not  the  issue  of  radiation 
to  people,  this  is  about  the  effect  of  a  very  sensitive  receiver 
trying  to  listen  to  a  specific  frequency.  We  have  found  that  the 
levels  coming  from  the  PAVE  PAWS  to  Sutter  Buttes  site  ar°  much 
higher  than  predicted  in  the  Environmental  Impact  Statement,  and 
are  already  having  a  detrimental  effect  upon  some  of  our  users. 
Another  thing  I  noticed  quickly  in  looking  through  here— there  was 
a — it  indicated  that  there  would  be  no  pulsing  heard  in 
land-mobile  stations — that  it  would  not  open  up  the  squelch.  That 
is  an  incorrect  statement.  We  have  already  had  cases  here  in  Yuba 
City  and  on  Sutter  Buttes  of  this  occurring,  and,  interesting  from 
our  point  of  view,  is  that  they  spoke  to  the  fact  of  users  in  the 
business  radio  community,  and  they  looked  at  frequencies  from  450 
megahertz  up  to  457  megahertz.  This  is  not  the  band  where  the 
business  users  are  located.  They  are  located  up  a  little  bit 
higher  than  that,  and  there  are  literally  hundreds  of  users  right 
out  here  in  the  valley.  We  have  many,  many  users  on  Sutter  Buttes 
as  well  as  on  Mt.  Vaca,  Bald  Mountain,  and  on  the  different 
mountain  ridges  along  the  valley  here.  It  was  also  interesting  to 
notice  that  they  indicated  that  no  users  were  found  in  a  spectrmn 
of  840  to  900  megahertz,  where  indeed  we  have  10  repeater  units, 
with  an  average  of  8  customers  per  repeater,  located  on  Sutter 
Buttes,  or  80  different  businesses  involved  in  that.  So,  we  are 
looking  forward  to  working  with  the  Air  Force  and  resolving  these 
problems.  We  have  a  lot  of  customers — people  that  are  trying  to 
make  their  businesses  more  effective  so  that  they  can  stay  in 
business  through  the  use  of  radio,  and  we  want  to  see  that  they 
are  not  deprived  of  that.  Thank  you. 

Colonel  Smith: 

Thank  you  very  much,  sir.  Our  next  speaker  is  a  Mr.  Arthur  W. 
Pearce — that  I  have  a  card  for.  And,  apparently... 

Mr.  Pearce: 

It  has  to  do  with  the  maps.  I  have  the  maps  where  they  could  mark 
out  the  area  where  their  ranch  is,  and  if  they  have  any  crop 
dusting  or  overflights,  they  can  mark  that  on  it  too. 
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Colonel  Smith: 


All  right,  in  effect  then,  the  matter  that  Mr.  Pearce  had  has 
already  been  presented  through  the  question  and  answer  period. 

Our  next  speaker  is  a  Mr.  Martin  F.  Young,  again  representing  the 
Citizens  Concerned  about  PAVE  PAWS.  Mr.  Young. 

Mr.  Young: 

My  point  on  the  adequacy  of  the  U.S.  safety  standard  has  been 
covered. 

Colonel  Smith: 

Thank  you  very  much,  sir.  Do  we  have  any  other  individuals  who 
desire  to  make  a  statement  here  tonight,  representing  any  groups 
or  representing  themselves? 

(Pause) 

Apparently  not.  One  matter — I  think  that  a  couple  of  topics  were 
addressed.  Do  any  members  of  the  panel  have  any  responses  to  the 
statements  made  by  individuals  so  far? 

Colonel  McEachern: 

I  did  want  to  point  out... 

Colonel  Smith: 

Colonel  McEachern,  could  we  get  you  up  to  the  mike,  please? 

Colonel  McEachern: 

I  just  wanted  to  make  a  couple  of  items — I  know  Mr.  Loebner 
mentioned  something  about  measurements  inside  the  buildings  and  he 
mentioned  my  name  as  signing  the  letter.  As  you  probably  know,  in 
my  particular  job,  I  sign  hundreds,  maybe  thousands  of  letters 
over  a  two  or  three  year  period.  I  don't  know  what  the  date  of 
that  letter  was.  It  could  have  been  three  or  four  years  ago,  and 
almost  anything  that  you  said  was  in  a  letter  that  I  signed,  I 
could  not  deny  it,  because  I  can't  remember  them  all,  or  quite  a 
bit  of  it.  But  there  are  probably  reasons  why  we  did  not  measure 
inside  the  buldings,  and  the  reason  is — at  the  time  that  we  did 
our  early  studies,  as  you  recall,  we  were  looking  for  much  higher 
levels  than  what  we  actually  ended  up  with.  Those  of  you  who  have 
read  our  Environmental  Assessment  which  preceded  the  Environmental 
Impact  Statement,  you  can  see  that  we  were  looking  for  much  higher 
values  on  the  ground  than  we  actually  ended  up  with.  Our 
calculations  were  very  conservative  at  that  time.  We  found, 
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however,  that  when  we  did  cake  Che  readings  outside  Che 
building— that  Chey  were  so  low,  extremely  low,  chac  even  if  you 
did  geC  an  enhancemenC  of  Che  signal,  which  is,  I  assume,  whaC  Mr. 
Loebner  was  looking  for,  possibly  happening,  and  cerCainly  ChaC 
does  happen,  Chac  even  wich  an  enhancemenC  ic  still  would  be  an 
extremely  low  signal,  so  that  we  did  not  measure  inside  che 
building.  But,  if  anybody  had  brought  it  up  at  that  particular 
time  and  requested  it,  we  certainly  would  have  measured  inside  the 
building. 

The  other  item,  Ms.  Cade— I  just  wanted  to  remind  you  that  back  in 
'75  we  did  do  a — came  out  and  gave  a  briefing  to  the  public  and  to 
the  Chamber  of  Commerce  on  che  radar  system,  and  what  we  were 
going  to  put  out  here.  This  was  in  June  of  '75,  and  there  was  an 
excellent  3tory  in  the  paper  that  was  headlines,  with  a  picture  of 
the  proposed  radar.  You  probably  don't  remember  that,  but  we  did 
that. 


Ms .  Cade : 

I  remember  a  good  many  of  them  you  had,  but  it  was  after  we  got 
started. 

Colonel  McEachern: 

Yes,  it  was — right — it  was  before  you  got  started — about  two  years 
before. 

Ms.  Cade : 

So  far  before  I  don't  remember. 

Colonel  McEachern: 

The  other  item  I  just  wanted  to  mention  was  that  on  the 
frequencies,  the  Motorola  frequencies,  frankly  I  am  surprised, 
although  when  it  comes  to  interference  I'm  really  not  surprised, 
because  it's  very  subtle.  Sometimes  you  can  relate  it  to  black 
magic  how  these  things  do  interfere.  We  did  do  extensive  studies 
though.  You  may  have  read  the  one  done  by  the  National 
Telecommunications  and  Information  Agency  people.  They  actually 
went  into  the  plant,  had  the  radios  on  the  bench,  and  measured  the 
potential  interference  with  mobile  radios.  I  assume  you  are 
talking  about  mobile  radios.  Is  that  right? 

Mr.  Olson: 


Yes. 
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Colonel  McEachern: 

...and  found  chat  there  would  not  be  any  interference  except 
something  very  close  to  the  450  or  420  area.  4a  it  turns  out,  ve 
did  have  some  interference  on  Cape  Cod  with  mobile  radios  that  we 
did  not  expect  either.  And  we  had  to  take  some  extraordinary 
action,  and  we  are  certainly  willing  to  work  with  you  folks  to  try 
to  work  that  out  if  at  all  possible. 

Mr.  Mitchell: 

I  would  like  to  just  add  one  thing  in  regard  to  comments  that  Dr. 
Loebner  was  making  about  lavels  again  inside  the  hospital. 
Specifically  in  regard  to  problems  that — questions  that  had  come 
up  over  possible  interference  with  physiological  monitoring.  He 
do  have  with  us  another  Air  Force  physician  tonight.  Dr.  Stanley 
Pala,  who  is  the  Commander  of  the  Hospital  at  Beale,  and  we 
visited  with  him  this  morning,  and  went  over  these  kinds  of 
questions  with  him,  and  the  radar  has  been  on  for  some  time  and  he 
has  had  absolutely  no  problems  with  any  interference  with  his 
medical  services  in  the  hospital. 

Colonel  Smith: 

Any  other  comments  from  panel  members  over  here  as  far  as 
statements  already  made? 

(Pause) 

Apparently  not.  Dr.  Loebner,  we  have  time  for  additional 
stataaents . 

Dr.  Loebner: 

Colonel  Smith,  and  Che  public  here,  I  very  much  appreciate  this 
opportunity  to  do  this.  I  had  opportunity  to  talk  with  a  man  who 
works  for  one  of  the  government  agencies,  and  he  pointed  out  to  me 
that  the  thing  that  is  happening  here  in  Marysville  is  somewhat 
unique,  that  it  hasn't  happened  before,  that  we  have  a  group  that 
is  deeply  concerned,  is  not  an  emotional  group  of  environmental¬ 
ists,  and  who  is  really  trying  to  get  at  the  facts,  and  this  is 
what  is  happening  here  tonight.  I  am  going  to  try  to  put  together 
to  the  degree  of  my  ability  what  I  understand  the  situation  to  be, 
what  the  facts  are,  what  I  have  been  able  to  find,  and  I  have 
stopped  at  Question  25,  that  I  am  going  to  leave  at  the  end  for 
the  stenographer  because  I  chink  these  questions  have  Co  be 
answered.  Maybe  there  will  be  more  of  them.  I  just  know  that 
actually,  from  a  technical  point  of  view,  there  ought  to  be  at 
least  a  hundred  questions  that  have  to  be  answered,  because,  in  my 
opinion,  contrary  to  the  opinion  of  most  of  my  colleagues,  I 
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mean,  I  want  you  Co  know  Chat  I  really  have  a  hard  cime  convincing 
people.  I  am  starting  to  make  some  headway.  People  just  didn't 
want  to  believe  that  one  ought  to  be  looking  at  this.  And  what 
I'm  going  to  try  to  explain  to  you — that  why  they  believed  that, 
on  the  basis  of  their  past  experience,  and  what's  different  here 
in  this  installation,  so  that  we  really  should  be  looking  at  it. 
Now,  my  presentation,  I  think,  should  be  orderly.  It  may  mean 
that  I  am  going  to  say  some  of  the  less  interesting  things  in  the 
beginning,  and  then  get  to  it,  but  I  feel  that  otherwise  if  I  jump 
around,  it's  not  going  to  be  very  easy  to  follow.  I  will  also 
apologize  to  some  degree  that  it  has  to  be  technical,  because 
there  are  technical  questions  here.  And  the  only  thing  that  one 
can  ask  are  technical  questions  of  people  who  are  dealing  with 
technical  subjects  and  scientific  subjects. 

The  outline  is  that  we  first  have  to  deal  with  a  source  of  the 
EMR— PAVE  PAWS.  What  does  it  do?  What  do  we  know  about  it?  We 
then  have  to  talk  about  what  it  is  intended  to  do,  what  it  can  do, 
and  then  what  it' 3  intended  to  do  in  terms  of  the  UHF  power 
delivered.  We  then  have  to  find  out  what  the  terrain  and 
surroundings  can  do  to  it,  that  it's  not  anticipated  to  do,  but 
could  do.  And  we  then  have  to  consider  the  human  absorbers  that 
are  around.  I'm  not  going  to  be  talking  about  sensitive 
equipment,  I'm  really  only  concerned  with  the  biological  effects. 

I  think  the  job  on  the  other  thing  has  been  done.  I'm  quite 
satisfied  it  is  quite  okay.  I'm  then  going  to  repeat  and  explain 
how  I  arrived  at  these  recommended  levels  of  exposure  in  a 
rational  fashion,  in  a  scientific  way.  And  then  I'm  going  to  give 
my  conclusions  about  the  impact.  And  finally,  I'm  going  to  repeat 
and  go  in  some  detail  on  the  recommendations  that  I  have  indicated 
that  I  am  going  to  make. 

Now,  we  are  starting  out  with  something  that  has  been— and  let  me 
also  state,  because  I  think  this  is  important,  it  has  been  stated 
here  before  that  there  is  a  vast,  vast  literature  on  the  subject. 
There  is.  But  believe  it  or  not,  only  a  verv  tiny  portion  of  it 
is  relevant  to  what  we  are  talking  about  here  tonight,  and  I  think 
a  disservice  is  being  done  in  creating  thicker  and  thicker 
documents  that  are  harder  and  harder  to  read,  and  one  gets  lost  in 
them  even  if  one  is  scientific,  that  the  job  should  be  to  boil  it 
down  to  the  essentials  so  that  we  can  get  answers  to  the  questions 
that  we  are  asking,  so  that  everybody  can  clearly  see  what  the 
issues  are.  And  I  think  that  the  job  of  making  a — er,  I  mean,  an 
Environmental  Impact  Statement,  should  not  be  the  one  of  the 
boilerplate  that  the  community  has  gotten  used  to,  but  one  of 
substance.  And  that's  a  recommendation  to  the  people  who  are 
doing  the  job.  I  know  they  are  following  past  procedures,  but  I 
think,  in  a  technical  job  where  the  thing  is  so  vast,  it  really 
overpowers  you,  and  it  takes  a  tremendous  amount  of  energy  to  just 
get  to  those  things  that  mean  something. 
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What  do  we  have?  We  have  basically  1,792  elements  in  each  face, 
and  the  Air  Force  tells  us  that  they  may,  but  they  are  not  sure 
of,  make  3,584  in  the  future.  Nov,  they  also  tell  us  that  the 
module  is  322  watts  apiece.  Now,  the  power  that  they  are  talking 
about  is  really  determined  by  multiplying  a  power  of  a  single 
module  by  the  nuaber  of  1,792.  If  the  power  in  a  single  module 
goes  up,  the  total  power  and  everything  that  we  heard  of  is  going 
to  go  up.  The  question  then  is,  what  do  we  know  about  what's 
going  to  happen  to  these  types  of  modules  in  the  next  20  years,  as 
the  process  goes  on.  Are  they  going  to  stay  being  322,  or  are 
they  going  to  go  up  to  something  larger?  Now,  we've  got  a  problem 
because  the  reports  that  I've  been  looking  at  don't  agree.  There 
is  another  one— that  you  calculate  back  from  the  power  that  they 
give  you,  to  get  the  number  of  328  watts.  Have  they  gone  up?  By 
2%  already?  What  is  determining  the  power?  It's  actually  the 
quality  of  the  semiconductor  and  the  cooling  and  the  ability  to 
deliver  this  power,  and  as  we  know  technology  progresses  and  it 
gets  easier  and  easier.  Are  we  going  to  know  when,  for  instance, 
a  higher  power  type  of  module  is  being  introduced  and  the  power  is 
going  to  go  up?  Those  are  some  of  the  questions. 
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Now,  the  maximum  pulse  length  is  16.2  milliseconds.  But  actually 
that  signal  is  really  very  complicated.  First  of  all  there  are 
those  24  different  frequencies  that  you  can  switch  between — the 
320 — I  mean  the  420  and  450;  on  top  of  it  there  is  a  modulation  of 
.1  megahertz  for  the  search,  of  1  megahertz  for  the  track.  In 
addition  to  these  there  are  all  kinds  of  pulses.  There  is  a 
frequency  of — there  is  a  repetition  rate  of  54  milliseconds ,  and 
it  has  been  pointed  out  in  one  of  these  reports  that  that  leads  to 
an  18  point  something  hertz  power  line  spectrum  that  happens  to  be 
in  resonance  with  brain  waves.  One  of  the  people  put  that  into 
the  reports.  So  we  are  really  dealing  here  with  an  extremely 
complex  wave.  That  wave  is  so  complicated  that  it  hasn't  been 
tested  under  these  circumstances.  And  so,  we  have  questions  here 
as  to  whether  these  things  are  relevant  or  not.  And  the  whole 
power  source  has  not  been  quite  adequately  discussed.  There  is 
one  part  of  it  that  I  have  not  read  anything  about — that  I  am 
asking  questions ,  and  I  hope  answers  are  going  to  be  given, 
because  there  is  a  third  operation,  which  is  in  testing,  that 
happens  every  so  often,  where  a  beam  is  generated  by  just  one  of 
the  subarrays  in  sequence,  and  it's  quite  well  known,  when  the 
subarray  and  the  number  of  these  elements  is  less,  then  the  beam 
is  going  to  be  much  wider.  And  there  is  no  information  as  to  the 
width  of  that  particular  beam,  and  how  it  is  being  done.  So, 
there  is  not  even  sufficient  information  of  all  the  operating 
conditions,  if  one  wanted  to  calculate.  Now,  you  may  say  that  one 
may  not  want  to,  and  you  may  possibly  be  even  right,  but  the  fact 
is  that  the  Environmental  Impact  Statement  does  not  tell  you  all 
of  the  things  that  sometimes  you  would  like  to  know.  It  tells  you 
other  things  that  may  not  be — or  at  least  that  some  people  worry 
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about.  Now,  I'm  coming  now  to  the  intended  and  nonincended  power 
delivery.  That's  my  second  point. 

We've  been  hearing  all  about  the  direction  of  the  beam.  But  what 
bothered  me  a  little  bit  and  still  bothers  me,  is  that  a  beam  haa 
a  width,  and  the  width  of  the  beam  is  something  very  important 
because  you  don' t — it' s  not  just  infinitely  thin.  And  the  width 
really  is  going  to  determine  what  is  going  to  happen  below  the 
normal  direction  that  the  beam  is  directed  to.  Now,  the  full 
width  of  that  particular  beam  of  the  present  kind  is  5.2  degrees. 
Which  means  that  actually  this  is  measured  up  to  the  point  where 
it  starts  coming  up  again  into  the  cycle,  where  it  actually  goes 
down  to  near  zero.  That  point  is  only  .4  degrees  above  horizon. 
Now,  you  don't  want  to  probably  use  that,  but  at  the  same  time  the 
other  msnber  that  was  given  which  is  the  50%  half-width,  I  think 
is  too  narrow.  That  is  2.2  degrees.  That  gets  you  1.9  degrees 
above  the  horizontal  line.  Now  the  problem  that  you  have  to  face, 
and  I  think  I'm  suggesting  and  I'd  like  to  have  some  help,  is  that 
10%-- 10  dB  down  looks  like  the  most  reasonable  thing.  Now,  I 
cannot  really  find  that  type  of  information  when  I  look  at  the 
plots  in  the  Environmental  Impact  Statement.  There  is  this  big 
gap  in  many  of  those  figures  that  I  won't  quote,  because  it's 
going  to  take  a  long  time,  but  you  can  find,  and  I'm  sure  the 
people  who  wrote  the  EIS  will  find,  that  should  be  indicated  a 
little  bit  more  what  it  is  we  are  talking  about.  And  then  when  we 
come  to  the  full  width,  full — the  growth  thing — we  find  that  in 
the  growth  version,  the  full  width  is  going  to  go  down  to  3.6 
degrees.  The  50%  width  is  going  to  be  1.5  degrees,  and  then  we 
find  that  the  10%  which  is  not  given,  I  have  calculated  and 
estimated,  I  don't  know  whether  it's  going  to  be  2.5  degrees.  But 
in  this  situation  then,  what  we  have  is,  that  we  have  instead  of 
.4  degrees  we  have  1.2  degrees,  which  is  much,  much  higher  for  the 
full  width.  We  have  1.75  for  the  10%  which  is  much  higher  than 
1.2.  We  have  2.25  which  is  much  higher  than  1.9.  The  importance 
of  this  queston  is  this:  it  just  does  not  look  reasonable  to  me 
that  if  the  new  version  is  going  to  go  in,  if  the  growth  is  going 
to  get  introduced,  then  the  importance  of  that  question  right  now 
here  is  because  the  Air  Force  has  stated  in  the  docuaent  that  this 
particular  hearing  and  that  this  particular  document  applies  to 
both  the  present  and  the  growth  version.  And  therefore  we  have  to 
discuss  both  of  these  things,  and  we  have  to  concern  ourselves 
with  the  consequences  of  both  of  these  versions.  Then  I  am  asking 
the  question,  if  the  beam  is  so  much  higher  from  the  ground,  isn't 
it  really  from  a  defense  point  of  view-and  I  would  like  you  to 
know  that  I'm  really  very  interested  in  having  this  place  defended 
as  best  as  possible,  that  I  am  really  very  much  interested  in 
having  the  Air  Force  carry  out  its  mission  to  the  best  of  its 
ability — isn' t  it  really  a  good  thing  to  bring  it  down?  And  what 
is  going  to  happen  then?  How  are  we  going  to  recalculate  and  how 
are  we  going  to  remeasure,  and  especially  if  we  don't  have  another 
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E1S.  If  we  won't  go  through  some  of  these  measurements  again. 
These  are  then  the  questions  that  come  up  when  one  is  dealing  with 
the  nonintended  power  delivery. 

Are  we  going  to  have  another  EIS  at  that  time?  I  think  we  have  to 
know.  Because  if  not,  then  we  netj  ,  little  better  determination 
than  what  we  have,  what  is  going  to  happen.  Because  the  people 
who  have  done  the  study,  and  let  me  get  now  to  some  of  the 
important  documents — I  said  there  are  a  lot  of  nonimportant 
documents— -but  the  Air  Force  has  really  done  a  fine  job.  They 
have  asked  themselves  the  right  questions.  And  they  have  said 
that  they  needed  really  experts  that  are  disinterested  and  have 
nothing  to  do  with  the  Air  Force  to  go  and  take  a  look  at  this. 

And  they  have  given  a  contract  to  the  National  Academy  of  Sciences 
which  is  the  most  prestigious  scientific  body  in  this  country. 

This  contract  is  number  F4962078C0118 .  It  is  referenced  in  the 
EIS,  and  there  are  two  such  reports — one  called  an  engineering 
report,  and  the  other  one  called  the  biologic  report.  I  read 
these  very  carefully  because  they  were  the  best  documents 
available.  And  I  think  that  they  are  verv  relevant  to  the 
situation  here,  because  they  are  telling  us  a  lot  of  things  that 
we  didn't  know  before.  Unfortunately,  the  second  document  that  I 
have  mentioned,  the  biologic  one,  is  not  of  the  same  high  quality 
as  the  engineering  one.  And  there  appears  to  be  some  difficulty 
of  the  engineers  and  biologists  to  talk  to  each  other  and 
understand  each  other  as  to  what  is  going  on.  But  there  is  a 
major  problem.  The  major  problem  is  that  both  reports  state 
rather  clearly  that  they  are  only  concerned  with  the  Otis  site  and 
they  have  absolutely-nothing  to  say  about  the  Beale  site.  Now 
this  may  not  be  as  important  for  the  engineering  one,  but  it  is 
quite  important  for  the  biological  one.  And  I'm  going  to  show  you 
why.  I  would  like  to— and  I  hope  I  can  find  it  in  a  hurry,  I 
marked  up  these  copies  to  do  that— I  would  like  to  read  to  you 
from  a  page  in  this  biologic  report,  because  it  does  relate  to 
what  we  have  been  discussing  here.  It's  on  page  47.  It  says, 
"enclosed  structures  such  as  rooms  may  act  as  lossy  resonators 
with  electromagnetic  fields  being  coupled  from  the  windows.  If 
such  structures  have  highly  reflecting  walls,  field  enhancements 
by  one  or  two  orders  of  magnitude  may  indeed  be  possible. 

However,  because  walls  typically  encountered  are  not  very 
reflective,  power  density  increase  by  a  factor  of  more  than  about 
5  to  10  may  not  be  realistic.  Further  research  into  the 
reflection  characteristics  of  the  structures  is  indeed  in  order  to 
describe  precisely  the  nature  of  field  enhancement."  Now,  these 
people  didn't  know  anything  about  this  particular  hospital,  and 
they  put  it  in.  I  actually— not  only  that  I  have  done  the  things 
that  SHI  told  you  they  were  doing,  but  I  decided  it's  not  enough 
to  read  the  literature.  It  is  sometimes  very  important  to  clear 
up  some  misunderstanding,  and  it’s  important  to  pick  up  the  phone 
and  call  up  the  people  who  write  these  things  and  talk  to  them.  I 
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have  spoken  Co  Che  chairman  of  Che  panels,  and  I  have  spoken  Co 
Che  panels,  and  I  was  noC  sacisfied.  And  I  called  up  Che  Nacional 
Academy  of  Sciences,  and  I  spoke  Co  Che  Presidents  office,  who 
gave  me  Che  name  of  Che  chairman  of  Che  review  board.  I've  goCCen 
Che  names  of  che  four  reviewers  and  I  spoke  Co  Cwo  of  Chem.  One 
of  Chem,  a  physicisC  who  undersCands  me  beccer  chan  Che  biologisc, 
was  Edward  Purcell,  who  received  Che  Nobel  Prize  in  1952  in 
physics,  and  we  spenc  abouc  30  minuCes  Calking  on  Che  phone  abouC 
cerCain  issues  in  Chis  parcicular  reporc.  And,  in  mosC  cases,  he 
agreed  wich  my  viewpoinc  chac  I  have  broughc  forCh. 

I  am  also  quocing  on  page  81  from  Che  same  biologic  reporc.  Ic 
reads  here,  special  aCCenCion  should  be  given  Co  Che  evaluacion  of 
Che  effects  of  PAVE  PAWS  radiacion  on  elecCronic  devices  used  for 
medical  monieoring  or  healch  evaluacion,  because  Chere  is  evidence 
ChaC  such  devices  may  be  sensicive  Co  such  exposure.  I  was  glad 
Co  hear  here  conighc,  jusc  before,  chac  apparencly  chere  is  no 
problem.  The  ching  chac  is  mosC  disCurbing  Co  me  is  Che 
discrepancy  chac  looks  like  a  compleCe  concradiccion  Co  me  unless 
somebody  can  explain  Chac  Co  me.  I  have  been  Crying  Co  geC  an 
answer  Co  chis  from  chese  people,  and  I  have  noC  really  goCCen  an 
answer.  Lee  me  read  Co  you  Chose  Cwo  pares  ChaC  doesn'c  seem  Co 
fic  Cogecher.  There  is  a  preface  by  SCephen  F.  Cleary,  Chairman, 
Panel  on  Che  ExCenC  of  Radiacion  from  PAVE  PAWS  Radar  SvsCem,  and 
Chis  preface — ic  sCaCes  Che  panel  did  noC  address  Che  quescion  of 
Che  desirabilicy  or  adequacy  of  Che  anCicipaCed  exposure  conCrol 
procedures,  nor  did  ic  make  a  judgmenC  concerning  Che  relacive 
safecy  or  hazard  of  exposure  Co  PAVE  PAWS  emission.  They  are 
3aying  chey  have  noC  done  chac.  BuC  Chen  you  go  Co  page  6  which 
is  Che  boccom  of  Che  summary,  ExecuCive  Summary  of  Che  same 
documenC,  and  I  am  noC  going  Co  read  Che  whole  ching,  buc  I'm 
going  Co  jusc  read  chree  senCences.  The  premise,  Che  major 
premise,  and  minor  premise,  and  Chen  Che  conclusion.  Now 
logically,  I'm  going  Co  show  chac  I  find  ic  very  difficulC  Co  even 
see  whac  Che  conclusion  is,  and  Che  conclusion  happens  Co  be  in 
conCradicCion  Co  whaC  is  said  in  Che  preface.  And  I  read:  "In 
conclusion,  Che  PAVE  PAWS  radar  may  be  anCicipaCed  Co  expose  a 
limiced  number  of  members  of  Che  general  public  incermiccencly  Co 
low  inCensicies  of  pulse  modulaCed  microwave  field,  wich  maximal 
insCanCaneous  inCensicies  of  100  microwaces  per  square  cenCimeCer 
or  less  and  cime  average  inCensicies  lower  by  Cwo  orders  of 
magniCude."  Now,  ic's  very  imporCanC  Co  keep  on  remembering  ChaC 
Che  Cime  average  inCensicies  are  abouc  50  Co  100  cimes  less  Chan 
Che  nonaverage  inCensicies.  And  ChaC  no  proof  has  been  given 
Chac— in  Chis  parcicular  case,  and  I'm  going  Co  give  an  argumenC 
co  Che  conCrary — ChaC  chis  is  allowed,  Chac  Che  physics  and  Che 
Chennai  engineering  allows  you  Co  use  Chis  type  of  an  averaging 
under  Chese  eondicions.  I  have  asked  Che  quescion,  and  I  did  noC 
receive  an  answer.  You  all  heard  Chac. 
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"Now,  it  is  improbable  that  the  exposure  will  present  any 
hazard" — did  I  read  the  conclusion  here?  Oh,  not  yet?  Okay,  I 
have  to  read  that.  "In  conclusion,  the  PAVE  PAWS  radar  may" — I 
read  this.  "But  there  are  no  known  irreversible  effects  of  such 
exposure  on  either  morbidity  or  mortality  in  humans  or  other 
species." 

Now,  that's  just  not  true  because  nobody  has  really  gotten  that 
wide  of  a  pulse  to  be  tested,  as  we  heard.  That  statement  is 
incorrect.  I  mean,  you  cannot  just  talk  about  intensities,  you've 
got  to  talk  about  pulse  shapes— and  you've  got  to  talk  apples  and 
apples  and  oranges  and  oranges  and  this  is  just  not  being  done 
here,  and  so — and  on  top  of  it,  the  final  conclusion,  which 
says — thus  it  is  improbable  that  exposure  will  present  any  hazard 
to  the  the  public — it  doesn't  even  follow  because  there  are  other 
health  hazards  than  morbidity  and  mortality — any  hazard — and  on 
top  of  it,  it's  contrary  to  what  it  says  in  the  preface.  That 
it's  going  to  say.  Now,  I  don't  think  that  type  of  a  document  has 
been  carefully  reviewed.  I  think  it — at  least  on  the  surface  to 
me  and  with  some  discussion  with  the  people — appears  to  be  full  of 
inconsistencies . 


I  am  troubled  by  something  else.  And  it  even  came  up  at  this 
particular  meeting.  There  is  a  sort  of  a  very  tight  definition  of 
public.  Apparently  the  Air  Force  is — and  I  think  outsiders, 
rightfully  so— concerned  about  the  public  outside  of  PAVE  PAWS. 
But,  I  as  a  citizen,  I  as  a  Foreign  Service  officer  in  Moscow,  am 
interested  also  about  the  dependents  of  the  Air  Force  on  the 
base.  And  I'm  also  concerned  about  the  Air  Force  people  on  the 
base,  and  not  just  the  public.  And  I  think  an  Environmental 
Impact  Statement  should  say  so.  Now,  it  has  been — the  whole 
conclusion— and  you  go  through  them  everywhere,  is  only  related  to 
the  public.  These  reports  say  nothing  about  what's  happening 
there  to  the  Air  Force  personnel  or  what  could  be  happening  to  the 
Air  Force  personnel  or  to  their  dependents.  It  talks  about 
public.  Now,  exposure  standards  inside  are  treated  like  they  are 
occupational.  I  find  it  very  difficult,  in  a  maternity  ward,  with 
newborn  babies,  to  apply  occupational  standards.  And  so,  I  would 
like  to  see  a  different  application  of  standards  for  the 
comparison  of  exposures  in  doing  that.  And  I  know  that  this  is 
the  feeling  of  the  Citizens  Concerned  about  PAVE  PAWS,  because 
they  came  to  me  with  these  questions.  So,  it  becomes  now  clear 
that  these  reports  that  we  have,  that  are  being  referenced  as 
proof,  and  being  used  as  independent  judgment,  are  really, 
unfortunately,  not  applicable  to  this  particular  case.  We  are 
also  finding  that  the  particular  signals  that  we  are  having  here 
are  not — it  is  a  new  kind  of  a  phased  array  thing.  It's  a  new 
kind  of  a  solid-state  thing.  It  operates  with  different  pulses 
width.  We've  pointed  out— and  it's  true,  that  these  peak  pulses 
are  so  low;  but  there  is  a  trade-off  in  physics.  If  you  go  down 
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this  way,  you've  got  to  make  it  wider  in  order  to  do  the  same  job, 
and  so  they  are  much  longer.  Does  this  really  buy  you  something? 
Or  are  you  going  to  pay  the  price  somewhere  else?  Dr.  Mitchell 
told  us,  and  he  was  right,  you  know,  that  these  standards  are  so 
old,  but  the  phased  array  system  is  not  so  old  and  the  solid-state 
elements  are  not  so  old,  and  while  these  standards  make  a  lot  of 
sense  because  the  pulses  were  very  narrow  and  you  can  do  the 
averaging,  I  have  reasons  to  believe  that  they  may  not  make  any 
sense  when  they  are  so  wide — to  do  the  averaging  in  this 
particular  way.  So,  I  want  to  raise  this  particular  question. 

And  I  think  I  would  like  to  get  some  answers  to  it.  Now,  here  is 
the  physics  of  the  situation.  Here  I  am  a  little  bit  better  on  my 
own  ground.  In  physics  we  have  two  ways  of  transferring  heat. 

And  you  can  learn  that  in  your  undergraduate  physics.  And  there 
are  textbooks  that  go  back  to  the  '30s  that  make  this  very  clear 
distinction.  There  is  heat  transfer  that  is  called  isothermal, 
and  there  is  heat  transfer  that  is  called  adiabatic.  What  is  an 
adiabatic  transfer?  It  means  that  you  are  not  in  thermal 
equilibrium.  I  can  tell  you,  for  instance,  what  it  is,  because  if 
you  go  to  a  microwave  oven  and  you  take  a  dish,  and  you  put  a 
meatball  in  the  middle  of  it,  and  you  turn  it  on,  the  meatball 
gets  hot  and  the  dish  stays  cold.  There  is  no  thermal  equilibrium 
between  the  dish  and  the  meatball.  The  RF  energy  has  gotten  into 
the  meatball  but  it  has  done  nothing  to  the  dish.  Therefore,  it's 
possible  to  take  different  material,  which  has  different  internal 
properties,  which  has  different  absorptivity,  and  differentially 
heat  it  up  if  the  material  is  not  uniform.  What  you  want  to  know 
in  ordar  to  do  that  is  very  complicated.  It  is  not  a  simple 
matter.  I  am  not  able  to  sit  down  and  do  these  calculations 
overnight,  when  I  started  worrying  about  them.  This  just  couldn't 
be  done  even  if  I  stayed  up  all  night.  I  know  what  has  to  be 
done,  but  I  haven't  done  it.  There  is  a  temperature  gradient, 
there  is  heat  flux,  there  is  time,  there  is  heat  conductivity, 
there  is  density,  there  is  heat  capacity,  and  there  are  other 
physical  dimensions.  But  there  are  certain  things  as  a  physicist 
that  I  know.  I  know  that  if  I  have  an  object  of  very  small 
dimensions,  then  I  know  that  this  object  can  be  heated  up  in  a 
great  hurry.  It  doesn't  take  much  time.  And  I  can  easily  say 
that  in  my  judgment,  in  my  professional  judgment,  especially  based 
on  what  I  know  about  other  fields  in  semiconductors,  PN  junctions 
that  are  very  narrow,  and  so  on,  that  it  is  not  going  to  take  very 
long  in  comparison  to  the  16  milliseconds  to  heat  up  small  objects 
inside  of  cells.  A  cell  itself  is  made  up  of  many  objects.  A 
human  body  is  very  inhomogeneous.  It  is  not  just  like  a  piece  of 
silicon  or  a  piece  of  iron.  It's  got  many  different  parts.  Just 
like  this  meatball  and  the  dish,  the  heating  is  going  to  be  quite 
differential  in  the  human  body.  And  so  what  we  have  to  worry 
about  when  we  look  at  these  things — there  are  3  different 
dimensions,  all  of  them  have  to  be  handled  differently.  One  is 
the  total  dimension  of  the  body,  and  there  are  people  like 
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Om  Ghandi  who  have  done  a  fairly  decent  job  in  doing— calculating 
the  standing  waves  and  finding  out  chat  a  human  head  at  450 
megahertz  will  enhance  the  radiation  inside  from  Che  outside  by  a 
factor  of  3.  That  is,  if  a  human  behaves  like  his  material  that 
he  calculates  and  that  he  models. 

1  had  an  opportunity  to  talk  to  Om  Ghandi  and  I  had  difficulty 
trying  to  understand,  when  he  upscales  his  animal,  that  the  cell 
size  doesn't  change  the  way  that  the  size  of  the  whole  body  does. 
And  then  while  his  arrangement  by  changing  the  frequency  adjusts 
for  his  standing  waves,  it  gets  him  completely  out  of  whack  as  to 
what  Che  frequency  is  going  to  do  to  the  comparable  size  of  those 
cells.  Then  he  comes  down  now  to  the  molecular  level,  then  things 
are  very  constant  because  the  molecular  material  is  really  the 
same  in  every  piece  of  living  thing.  This  is  what  we've  been 
saying.  The  DNA — RNA  molecules  really  don't  change  very  much 
going  from  animal  to  animal  except  for  the  message  that  you  have 
there.  So  the  problem  is,  and  it's  a  very  severe  problem,  that  we 
have  these  inhomogeneous  microscopic  things,  and  we  have  even 
molecular  things,  and  each  of  them  has  to  be  treated  in  their  own 
right  in  what  this  radiation  is  going  to  do.  Now,  you  take  a 
human  cell.  It's  got  the  nucleus,  it's  got  the  cytoplasm,  it's 
got  organelles,  it's  got  a  cell  membrane,  and  then  there  are 
further  subdivisions  of  Che  nucleus  into  a  nuclear  membrane,  into 
a  chromatene,  into  a  nucleus,  and  it's  only  possible,  but  very 
likely,  that  differential  thermal  and  UHF  absorptive  properties 
lead  to  significant  inhomogenieties  in  each  generation  and  that 
substantial  thermal  gradients  and  stresses  will  occur  if  you  heat 
something  here  and  not  there.  Now,  the  important  thing  is  that  if 
the  heating  takes  place  much,  much  faster — and  it  can  take  place, 
with  these  dimensions,  in  microseconds  rather  than  milliseconds, 
then  the  heat  is  up  right  there,  the  other  thing  is  cold,  and  then 
you  have  these  heat  stresses  that  are  going  back  and  forth.  Under 
these  types  of  conditions  you  cannot — you  possibly  cannot  use 
averages.  And  suddenly  all  the  numbers  that  you've  seen  on  the 
paper  have  to  be  multiplied  by  50  and  100  in  order  to  start  making 
sense.  Now,  it  is  true  that  you  still  have  to  Cake  out  the  time 
that  is  not  being  done;  so,  for  instance,  if  you  would  use  an 
energy,  and  people  have  done,  to  heat  up  parts  of  the  body  and  the 
cell  to  43  degrees,  for  instance,  when  it  dies;  if  you  measure 
under  normal  CW  it'll  take  15  seconds,  and  if  you  then  measure  it 
under  these  possible  conditions  of  PAVE  PAWS,  it's  going  to  take 
something  like  10  or  11  minutes.  I'm  not  saying  that  this  is 
happening.  I'm  just  trying  to  make  a  comparison  here.  But  what 
I’m  suggesting  is,  and  I  don't  know  what  the  answer  is,  but  what 
I'm  suggesting  is  that  certainly  this  particular  document  that  we 
are  here  to  talk  about  today  does  not  give  the  answer,  does  not 
give  a  critical  review  of  the  subject.  It  limits  itself  to  what 
has  been  done.  These  people  have  not  sat  down  and  pushed  a  pencil 
and  said  can  we  get  answers  to  some  of  these  questions  as 
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physicists  and  engineers  ought  to  do.  And  I'm  saying  that  they 
are  very  capable  of  doing  it.  I  also  want  to  say  that  it's  not 
the  way  that  it's  been  done  until  now.  That's  why  we  have  the 
hearing  here.  Because  I  think  the  citizens  have  a  right  to 
understand  what  is  being  done,  and  to  demand  that  certain 
standards  are  set  in  trying  to  look  at  the  job  to  be  done  from  a 
scientific  and  technical  point  of  view,  in  order  to  get  complete 
answers  to  questions  that  are  very  important  questions  if  we 
introduce  a  new  technology  that  has  not  been  here  around,  and  if 
they  are  new  things.  Every  little  thing  that  is  new,  has  to  be 
looked  at  and  asked:  Is  this  going  to  have  a  new  effect  or  not? 
Are  the  old  assumptions  that  we  were  using,  like  for  instance 
averages,  still  valid,  or  do  we  have  to  start  from  scratch?  I  do 
not  find  that  type  of  a  care  in  this  type  of  a  document.  And  I  am 
here  tonight  to  tell  you  that  I  don't,  to  tell  the  Air  Force,  that 
has  Che  capability,  and  I'm  sure  has  the  desire,  to  go  back  and 
take  another  look  at  it.  I  hope  I  am  wrong.  I  don't  think  so. 
I've  had  a  past  history  in  finding  these  things  in  many  other 
places,  and  that's  why  I  have  my  confidence.  I  don't  want  to 
bother  you  with  historical  stories  of  what  type  of  things  I 
found.  I  will  just  mention  to  you  that  when  I  worked  in  Buffalo, 
and  I  was  designing  the  aeration  tank  for  the  sewage  treatment 
plant  in  Elmira,  New  York,  I  saved  that  town  $40,000  because  I 
found,  which  nobody  wanted  to  believe,  that  the  main  sewage  pipe 
went  smack  through  the  place  that  they  were  going  to  dig  up.  And 
it  is  my  habit  to  be  looking  at  these  questions  in  some  detail. 

So,  I  have  spent  quite  a  bit  of  time.  Now,  you  have  a  right 
to-- and  I  think  I  should  give  you— -some  report  as  to  who  is  doing 
what?  Where  are  we  here?  How  is  this  being  done?  Now,  what  I 
want  to  do  is  to  specifically  share  with  you — I  hope  I  have  it 
here — can  one  of  the  Citizens  people  hand  me  over  those  two — they 
might  have  with  them — the  two  letters  from  the  White  House  because 
I  can' t  find  them  here.  Here  they  are.  I  want  to  share  with  you 
two  letters,  on  this  particular  subject,  written  about  a  year 
apart.  And  I'm  going  to  introduce  those  two  letters  in  the 
evidence.  The  letters  are  written  on  the  stationery  of  the 
Executive  Office  of  the  President,  Office  of  Science  and 
Technology  Policy.  The  letter  is  written  and  signed  by  Frank 
Press,  who  is  the  science  advisor  to  President  Carter,  and  it's 
written  to  Henry  Geller,  Assistant  Secretary  for  Communications 
and  Information,  Department  of  Comnerce.  The  letter  says:  "Dear 
Henry" — The  letter  that  I  have  is  dated  March  13,  '78— it  says: 
"Dear  Henry:  As  Chairman  of  the  Federal  Coordinating  Council  for 
Science,  Engineering  and  Technology,  I  am  writing  to  inform  you 
that  the  new  agency  which  you  will  head  in  the  Department  of 
Commerce  will  .have  the  responsibility  for  coordinating  all 
federally-supported  research  activities  in  the  wide  field  of 
investigation  of  biological  effects  of  nonionizing  electromagnetic 
radiation.  Research  objectives  should  be  consistent  with  needs 
the  National  Telecommunications  and  Information  Administration 
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(NTIA)  identifies  in  the  development  and  regulation  o£ 
electromagnetic  radiation  and  telecommunications.  You  will  have 
the  authority  to  draw  together  experts  from  the  various  agencies 
of  the  government,  and  from  the  outside,  on  interagency  committees 
and  panels  of  your  choosing.  In  a  number  of  ways,  OSTP  will  be 
able  to  provide  oversight  and  assistance  for  your  activities,  but 
the  responsibility  will  be  lodged  clearly  with  you.  I  trust  that 
the  ad  hoc  working  group,  which  we  have  set  up,  will  provide  you 
with  an  up-to-date  assessment  of  research  activities  and 
objectives." 

There  is  another  letter  a  year  later,  March  14,  1979.  It  says: 
"Dear  Henry:  Nearly  a  year  has  passed  since  the  transfer  of  the 
Office  of  Telecommunications  policy  functions  to  the  Department  of 
Commerce  National  Telecommunications  and  Information  Agency  and 
the  publication  by  OSTP  of  a  technical  review  of  the  biological 
effects  of  nonionizing  electromagnetic  radiation  (NEMR).  While 
the  utilization  and  expansion  of  the  Electromagnetic  Radiation 
Management  Advisory  Council  is  an  encouraging  sign,  on  the  whole, 
the  government's  activity  with  regard  to  this  area  of  growing 
concern  is  quite  disappointing.  As  I  indicated  to  you,  and  a 
number  of  other  government  officials  last  year,  when  transmitting 
the  review  prepared  at  OSTP's  rquest,  I  expected  NTIA  to  update 
the  annual  survey  (last  prepared  in  June  '76)" — I  have  it  here 
with  me  in  a  big  box — there  is  a  lot  of  other  documents  that 
anybody  who  wants  to  see  after  I  will  show — "and  to  prepare  a 
detailed  plan  for  a  federal  program  on  understanding  the 
biological  effects  of  NEMR.  Neither  of  these  activities  has 
occurred,  and  we  have  lost  the  opportunity  to  influence  FY  1980 
budget  levels.  Unless  they  are  undertaken  immediately,  we  will 
not  impact  the  FY  1981  budget  either. 

"I  am  willing  to  seek  increased  support  for  R&D  in  this  area,  if 
needed,  if  there  is  a  federal  program  which  lays  out  the  research 
needs  in  the  area  along  the  lines  of  the  priorities  recommended  by 
the  OSTP  working  group.  Such  a  program,  and  related  budget 
requests,  must,  however,  include  all  on-going  work.  I  look 
forward  to  hearing  from  you  regarding  this  matter  as  soon  as 
possible.  Yours  sincerely,  Frank  Press." 

I  am  introducing  this  material,  please,  into  the  record. 

Colonel  Smith: 

The  Exhibit  Number  Three. 
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Dr.  Loebner: 


Let  me  say  this.  In  the  middle  of  February,  of  '78,  I  was  able  to 
talk  with  Dr.  Frank  Press  and  raise  my  concern  about  the  situation 
at  Beale  Air  Force  Base,  here.  I  think  he  was  already  informed, 
but  he  assured  me  that  he  was  going  to  do  something.  And  he  did 
something.  He  created  a  panel.  I  have  the  report  of  the  panel  of 
May  15,  of  1978,  with  me  here.  I  will  not  go  into  detail  to  quote 
from  it.  I  will  say  that  I  am  pleased  with  the  criteria  that  they 
set  up  to  select — and  I'm  not  in  agreement  at  all  with  the 
selection  that  they  have  made.  But  that  happens.  And  they  may  be 
right  and  I'm  wrong.  But  at  least  they  did  a  job.  They  tried  to 
do  something.  And  it  went  into  the  ballpark  of  the  next  agency. 

Now,  let  me  say,  I  have  worked  for  the  federal  government,  and  I 
have  had  experience  to  deal — because  I  was  working  with  the  State 
Department— with  very  many  agencies  that  had  to  be  coordinated. 

And  it  is  not  an  easy  job.  If  you  think  it's  difficult  to  talk 
the  same  philosophy  and  the  same  language  from  one  science  to  the 
other,  I  would  just  like  to  read  you  the  letters  of  those  agencies 
that  are  involved  in  this  particular  thing,  and  I'm  not  going  to 
go  into  detail.  Aij  Force — I  did  it  in  alphabetical  order,  30  I 
don't  have  any  problems— Air  Force,  Army,  BRH  (that's  the  Bureau 
of  Radiological  Health),  CIA,  DOA,  EPA,  FAA,  FCC,  NASA,  Navy,  NBS, 
IPS,  NIEHS,  NIOSH,  NTIA  (which  is  the  head  agency  for  this  job), 
USIA,  and  VA. 

Now,  I  think  that  the  public  does  deserve  some  consideration.  I 
do  think  that  the  job  could  be  done  faster,  and  I'm  going  to 
propose,  when  I'm  finished  with  the  presentation  that  deals  with 
the  base  here,  that  I  still  want  to  say,  I'm  going  to  just  very 
briefly  tell  you  where — what  should  be  done  and  where  the  basis  of 
what  should  be  done  is,  and  I  also  promise  to  submit  this  to  Dr. 
Press's  office,  and  I  will  do  so  after  I  return  from  an  extended 
trip  next  month  to  Europe,  and  when  I  come  back.  It's  for  this 
reason  that  I  was  not  able  to  have  it  all  typed  and  prepared,  and 
the  Air  Force  was  extremely  accommodating  to  make  it  possible  for 
me  to  get  my  thoughts,  and  my  work,  that  I  have  done  on  this,  into 
the  record  in  this  particular  way,  and  I  certainly  very  much 
appreciate  the  opportunity  to  do  so. 

Now,  I  want  to  get  back  to  the  Air  Force  a  little  bit,  because  I 
think  they  do  deserve  a  little  bit  to  be  looked  at.  I  have  here 
the  following  documents  that  I  do  want  to  introduce  into  this 
particular  thing  and  wanted  to  do— deal  with  it— because  they  deal 
directly  with  the  base  here.  They  do  deal  directly  with  the 
hospital.  I  do  want  to  state  the  following,  and  I'm  agreeing  here 
with  Paul  McEachern — I  don't  know  whether  I  pronounced  your  name 
quite  properly — I  have  signed  very  many  papers  myself.  I  had  to 
handle  70  telegrams  a  day  and  300  letters  a  day  when  I  was  at  the 
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Embassy  in  Moscow,  and  I  couldn't  certainly  remember  every  letter 
that  I've  signed.  But  1  think  it's  interesting  that  these  things 
do  get  lost  sometimes  in  the  shuffle,  and  I  think  it  is  sometimes 
useful  to  bring  them  out  in  this  way. 

The  first  letter  that  we  have  here  is  a  transmission  letter  dated 
April  14,  '77,  the  subject  is  Environmental  Assessment  for  Phased 
Array  Warning  System,  Beale  AFB.  I  should  say  how  we  got  these 
letters.  This  was  from  the  suit  in  court,  when  I  signed  the 
affidavit  and  Lala  Cade  started  the  group  here  to  do  this  work. 
Part  of  the  thing  was  proceedings  to  get  the  Air  Force  to  give  us 
all  of  the  materials.  There  were  about  4,000  pages  that  1  read  at 
that  particular  time.  We  stashed  away  some  of  the  thing,  and  I 
just  went  through  this  Sunday  to  see  whether  there  was  anything 
useful  for  this  hearing,  and  I  picked  up  a  number  of  things— I 
just  selected  these  to  get  across  that  really  there  is  a  mountain 
of  work  that  these  agencies  do.  And  it's  sometimes  very  difficult 
to  always  do  the  right  thing.  And  1  don't  think  anybody  should  be 
blamed.  I  think  the  thing  is  that  we  ought  to  finally  settle  down 
and  do  a  job  together. 

This  particular  letter  is  to  ESD/OCL,  and  they  want  the  reply  to 
SDE,  whatever  that  means,  because  I  am  not  knowledgeable  with  all 
those  things.  "Air  Staff  comments  contained  in  the  attached 
letter  are  provided  for  your  consideration.  Please  advise  this 
office  by  15  May  '77  of  any  action  taken  or  required  relative  to 
the  attachment."  And  it  is  signed  for  the  commander  by  David  H. 
Thomas,  who  is  Lt  Col,  USAF,  and  I  won't  give  his  titles. 

Now,  the  letter  itself  is  4  April  '77.  It  is  the  same  subject, 
but  it  is  to  HQ  AFSC/DEV  and  is  to  be  replied  to  PREV,  again 
whatever  that  means. 

"1.  The  following  comments  are  forwarded  to  AF/PREV  following  the 
recent  security  review  for  release  of  the  subject  document  and  are 
provided  for  your  consideration:"  (That  was  a  document  that  was 
at  issue  at  that  time--vhether  it  was  adequate  or  not  to  be 
substituted  instead  for  the  Environmental  Impact  Statement  that  we 
are  meeting  on  here  tonight.) 

"a.  Notwithstanding  the  fact  that  the  main  beam  will  not 
impact  on  the  hospital,  and  that  sidelobe  emissions  are 
low-powered,  concern  continues  to  exist  on  possible  adverse 
EMI/induced  EMF  effects  on  sensitive  areas  of  the  hospital, 
there  fore: 


"(1)  Monitoring  equipment  should  be  located  in 
sensitive  areas  of  the  hospital,  once  the  radar  is  installed,  to 
ensure  that  medical  instrumentaton  located  in  Coronary  Care  Units 
(CCU),  catheter  laboratories,  operating  suites  (OR),  etc.,  are  not 
being  impacted. 
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"(2)  Possible  adverse  effects  of  radar  on  externally 
mounted  cardiac  pacemakers  should  be  fully  evaluated  (utilized  in 
CCUs  and  during  transport  of  some  cardiac  patients  from  the  CCU  to 
OR) . 

"(3)  Possible  impact  of  radar  emissions  on  the 
hospital's  paging  system  should  be  evaluated. 

"b."  (And  then  it  goes  into  air  flights,  and  I'm  going  to 
skip  that.) 

The  answer  came  with  a  submission  letter  dated  May  23,  '77,  but 
the  letter — I  didn't  say  whose  signature  it  was — it  just  said  for 
the  Chief  of  Staff  and  I  cannot  read  the  signature  on  the  April  4 
letter,  but  the  submission  letter  came  on  May  23rd,  and  the  letter 
itself,  the  answer  was  written  on  May  13,  which  met  the  May  15 
deadline,  and  it  was  signed  by  Paul  T.  McEachern,  and  it  reads  as 
follows,  and  I  will  read  it  to  you: 

"1.  Attachment  to  subject  letter  including  Air  Staff  comments  on 
Beale  Air  Force  Base  Environmental  Assessment  and  requested 
compliance  with  these  comments  by  the  System  Program  Office. 

"2.  The  following  refer  to  paragraphs  in  Air  Staff's  letter  of  4 
April  '77: 


"l.a.  Monitoring  equipment  will  be  located  in  sensitive 
areas  of  the  base  hospital  as  well  as  other  areas  on  the  base  when 
the  radar  is  capable  of  transmitting  on  full  power.  This  will 
occur  about  the  first  quarter  CY  1980.  These  measurements 
(radiated  field  strength)  will  be  performed  by  AFCS  (1839th 
Keesler  AFB)  and  assisted  by  SAM/RAP.  If  sensitive  areas  are 
found  to  exist  within  the  hospital,  they  will  be  evaluated  with 
respect  to  the  medical  electronic  equipment  affected  and 
corrective  measures  made.  In  particular,  the  cardiac  telemetry 
equipment  which  operates  between  180-200  MHz  and  the  externally 
mounted  cardiac  pacemaker  equipment  will  be  fully  monitored  for 
any  possible  interference.  It  is  predicted  that  the  PAVE  PAWS 
will  not  affect  the  page  system..." 

I'll  stop  right  here.  I  mean,  the  point  I'm  trying  to  make,  and 
I'm  introducing  now  these  letters  into  evidence,  sir... 

Colonel  Smith: 

It'll  be  Exhibit  Number  Four. 

Dr.  Loebner: 

The  point  is  that  while  we  have  heard  here  tonight,  and  I'm  sure 
the  gentlemen  are  sincere,  that  they  feel  that  there  is  no  problem 
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and  Chat  Che  energy  is  going  Co  be  lover  inside  chan  outside,  I  an 
noC  assured  by  chac,  for  Cvo  reasons:  Firsc,  there  is  this  report 
that  says  it  could  be  higher  inside,  and  it  could  be  higher  by  a 
very  large  amount.  And  then  there  are  some  additional  problems. 
Inside  a  room  it  can  vary  by  very  large  factors.  The  thing  that 
is  really  at  issue  are  metal  objects  that  are  large  enough  to  be 
larger  than  a  quarter  wave  length,  which  m  this  case  is  about  60 
cm— the  wave  lengths— so  about  15  cm  larger,  and  in  the  vicinity 
of  these  objects  the  energy  that  is  delivered  to  an  object  next  to 
them  could  be  many  times,  even  a  hundred  times  larger.  So  what 
really  has  to  be  done,  I  think,  to  assure  everybody,  is  to  go 
through  these  rooms,  and  especially  look  for  these  corners  and  the 
metal  things,  take  the  equipment  in,  and  measure  what  really  the 
energy  is.  I  spoke  to,  for  instance,  a  man  who  does  these 
measurements  for  the  EPA,  Richard  Tell,  and  he  told  me  that  he 
found  many  times  that  this  happens  and  that  energy  is  up.  You 
can't  predict  how  it's  going  to  happen.  It  may  be  quite  all 
right,  but  it  could  happen.  And  I  chink  in  view  of  the  fact  that 
the  Air  Force  did  write  a  letter  to  itself  saying  that  they  are 
going  to  do  it,  I  think  they  should  do  it.  And  I'm  telling  the 
Air  Force  here  that  they  should  do  it,  because  there  is  another 
reason  for  it — by  which  they  should  do  it.  And  the  reason  is  that 
I  do  not  believe  that  one  can,  and  I  don't  believe  as  a  physicist, 
who  understands  heat  transfer  to  some  degree,  who  realizes  that  he 
may  be  wrong  and  that  there  may  not  be  a  problem,  but  it's  just 

too  much  of  an  issue.  It's  for  the  first  time  that  we  are  doing 

it,  every  time  you  do  something  for  the  first  time  it's  hard,  it's 
difficult,  but  it  should  be  done,  and  so  my  conclusion  basically 
is  that  we  cannot  rely  on  judgments  of  people  that  can  be  wrong, 
that  are  quite  good  intended,  but  still  can  be  wrong. 

Now,  what  are  we  going  to  do?  I  would  like  to  introduce,  just  so 
that  people  can  do  that  and  without  me  talking  too  long,  because 

the  hour  is  really  late  and  everybody  has  been  very  patient,  I 

will,  just  for  those  who  want  to  read  the  final  things,  introduce 
into  evidence  here — or  into  the  report  that  is  going  to  be  issued, 
two  documents  that  were  produced  by  the  group  of  Concerned 
Citizens. 

One  was  my  affidavit  in  which  I  stated  all  of  the  reasons  why  the 
Environmental  Assessment  at  that  time  was  not  satisfactory.  There 
are  20  reasons  here,  and  I  think  about  three  of  them  the  Air  Force 
has  done  something  about.  And  the  17  are  still  not  answered  even 
though  they  were  written  here  on  August  5,  1977.  Now  maybe,  maybe 
they  are — not  have  to  be  answered,  but  I  think  one  way  of  getting 
them  answered  is  to  introduce  it  into  the  group  and  see  whether 
they  can  answer  them.  Because  under  their  own  regulations  they 
have  to  do  that.  The  ocher  document  here  is  something  that  was  to 
be  negotiated  with  the  Air  Force,  and  has  to  do  with  another 
subject  Chat  I'm  coming  to,  which  has  to  do  with  monitoring. 
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There  is  concern  here— what  is  actually  going  to  happen  to  the 
beam?  How  is  the  beam  going  to  operate?  One  way  of  finding  out 
whether  it  is  going  to  do  what  the  Air  Force  does,  not  only  today, 
and  not  only  tomorrow,  but  five  years  from  now,  ten  years  from 
now,  when  all  these  things  change,  is  to  have  permanent  monitoring 
stations  that  will  record  any  excess  of  energy  about  a  particular 
place.  This  is  standard  practice  in  the  radiation  field.  If 
there  are  any  questions,  maybe  this  is  all  okay.  But  if  you  find 
out  ten  years  from  now  that  something  has  happened,  you  should 
have  a  record  of  how  much  energy  there  was,  who  received  it,  and 
how  this  was  done.  And  so  I'm  introducing  also  the  documentation, 
the  proposal  that  we  made  to  the  Air  Force  at  that  particular  time 
to  do  monitoring  equipment — so  that  it  can  be  read  in  the 
documents.  I'm  finally  coming  to  the  end  of  my  presentation  with 
just  two  things. 

I'm  calling  attention  to  you  an  article  that  you  can  buy  on  the 
stands — Scientific  American,  August  '79,  one-month-old  issue.  I 
am  calling  attention  to  the  article  there  by  Raymond  Deverett, 
called  "Bacterial  Tests  for  Potential  Carcinogens. "  I'm  not 
saying  there's  any  knowledge  or  any  reason  even  to  believe  that 
microwaves  have  anything  to  do  with  this  subject.  I'm  doing  it 
because  this  article  says  that  there  is  a  beautiful  test  to  test 
the  effect  of  agents,  physical  agents,  and  I  believe  that  this 
test  should  replace  the  tests  that  are  being  made  in  the  field  of 
microwave  investigations  of  electromagnetic  radiation  that  are 
being  done  now,  and  I'm  just  going  to  read  one  paragraph  from  this 
article,  because  I  think  it  tells  you  the  advantage  of  this  test 
over  other  tests  that  were  mentioned  in  this  report  that  you  heard 
from  Dr.  Poison.  In  all  of  these  papers,  there's  300  papers  that 
he  had,  and  some  of  them  had  to  do  with  bacteria  but  none  of  them 
were  done  with  the  most  advanced  techniques  that  are  available 
today  in  2,000  laboratories  throughout  the  world,  SRI  being  one  of 
them. 

"One  of  the  great  advantages  of  assays  done  with  bacteria  is  the 
enormous  biological  amplification  implicit  in  bacterial 
manipulations.  It  is  easy  to  grow  as  many  as  a  billion  (10^) 
bacteria  per  millimeter  of  culture  medium.  A  mutational  event 
such  as  a  change  in  a  single  base  pair  in  the  bacterial  DNA,  which 
is  impossible  to  detect  by  standard  biochemical  methods,  will  be 
revealed  as  a  new  type  bacteria.  That  single  bacterium  can  be 
selected  from  among  10^  cells  because  its  daughter  cells,  and 
only  they,  will  proliferate  and  form  a  colony  visible  to  the 
unaided  eye  on  an  agar  nutrient  plate.  Since  a  colony  consists  of 
about  a  million  (10°)  bacteria,  a  rare  single  mutation  event 
with  a  probability  of  say  1  in  100,000,000,  the  probability  of 
10”®,  will  thus  be  amplified  by  a  factor  of  100  trillion 
(10^)." 
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Now,  these  are  beautiful  tests  that  1  think  should  be  used  to 
look  at  what  can  be  done  in  order  to  speed  up  the  investigation 
here.  And  let  me  finally  close  with  a  quote  from  a  paper— that  I 
think  states  why  I  am  here.  This  quote  was  written  by  me  in  1976 
when  I  was  at  the  American  Embassy  in  Moscow,  and  appeared  in  a 
publication  called  IEEE  Transactions  on  Electron  Devices — of  which 
one  gentleman  here  was  the  editor.  It  was  a  special  issue, 
historical  notes  on  important  tubes  and  semiconductor  devices,  and 
I  had  to  honor  to  be  invited  to  write  one  of  the  papers.  And  this 
is  what  I  said: 

"Each  of  us  individuals  appears  in  history's  branching  points  by 
chance.  We  do  have  the  power  and  ability  to  speed  up  or  slow  down 
the  natural  evolutionary  process  and  leave  an  irreversible  trace 
in  the  network  of  events  that  posterity  will  chart.  What  matters 
is  not  whether  we  reach  the  end,  but  that  we  know  that  our 
presence  was  felt,  that  we  did  what  we  considered  was  ours  to  do 
at  the  appointed  time  and  place,  using  all  of  the  physical  and 
mental  tools  we  could  muster.  In  this  game,  I  believe  everybody 
alive  has  a  role,  and  everybody  gets  a  chance  to  play.  For  my 
part,  greatest  thanks  go  to  those  gentlemen  who  nearly  200  years 
ago  played  their  roles  so  well  that  they  gave  many  of  us,  writers, 
editors,  and  readers  of  this  special  bicentennial  issue,  the 
opportunity  to  live,  or  to  struggle  to  live,  not  only  in  freedom 
but  also  in  dignity."  Thank  you,  sir. 

Colonel  Smith: 

Thank  you  very  much,  Dr.  Loebner.  The  last  two  items  that  were 
introduced  will  be  attached  to  the  record  as  Exhibits  Nianber  Five 
and  Six.  Do  we  have  any  other  people  that  desire  to  make  a 
statement  at  this  time?  Does  any  member  of  the  panel  over  here 
desire  to  respond  specifically  to  any  comments  or  any  portions  of 
Dr.  Loebner1 s  speech? 

Mr.  Mitchell: 

We  know  it  is  getting  late  and  we  won'  t  take  very  much  of  your 
time,  but  there  are  just  a  couple  of  points  we  might  respond  to 
briefly.  I  would  like  Colonel  McEachern  to  respond  to  the 
questions  raised  on  the  growth  option,  about  radiation  levels  on 
the  ground  due  to  the  growth  option,  and  somewhat  about  the  test 
pulse,  radiation  contributions  due  to  the  test  pulse.  And  you  may 
have  some  others  if  you  want  to  add  them  while  you're  there. 

Colonel  McEachern: 

X  must  say,  Dr.  Loebner,  I  enjoyed  your  last  three  sentences. 

They  were  very  good.  Very  eloquent.  And  I  must  say  also  that  Dr. 
Loebner  did  his  review,  and  his  statement  did  reflect  a  very 
comprehensive  and  keen  analysis  of  some  of  the  radar's 
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components.  I'd  like  to  address,  however,  myself  to  a  few  of 
those  i tests. 

One  was  the  module.  You  mentioned  in  the  beginning  that  the 
module  had  different  values  as  you  go  through  the  paperwork.  Over 
the  years,  of  course,  we  developed  that  module  and  it  was  in  a 
development  status — as  we  analyzed  it,  the  average  power  changes 
so  it  might  be  330  watts  one  month,  and  the  next  month,  well,  they 
changed  some  of  the  components ,  and  they  did  change  components  as 
the  development  proceeded,  and  it  would  change  the  average  p>ower. 
We  finally  did  stabilize  our  average  power  at  322  watts,  and  it  is 
true,  if  that  basic  average  p»wer  in  the  module  changes,  of 
course,  it  changes  the  power  output  of  the  radar  itself,  because 
it  is  calculated  directly  by  using  that  as  a  main  factor  in 
determining  the  power  of  the  radar.  However,  the  radar  p>ower,  and 
I  must  say  that  it  is  an  average  p>ower,  some  of  those  modules 
might  be  323,  other  modules  may  be  319.  That  is  an  average  that 
we  use.  But  it  is  a  good  average  and  there's  no  reason  to  believe 
now  that  we'll  change  the  transistors'  specifications — they  are 
pnretty  well  stabilized  and  they're — transistors  are  basically  what 
determine  the  power  of  the  module.  So  we  have  no  reason  to  think 
that  will  change. 

There  was  a  question,  I  believe,  regarding  the  subarray,  the 
measurement  of  each  subarray.  That's  true.  We  have  56  subarrays 
on  each  face.  And  as  you  may  know  or  you  may  not,  we  have  a 
system  to  check  that  array  every  30  seconds  to  determine  that  it 
is  doing  what  it  is  supposed  to  be  doing.  If  we  don't  do  that, 
then  we  cannot  be  sure  that  what  the  radar  detects  is  there.  So 
we  have  to  know  that  each  subarray  is  operating  prop>erly.  In 
order  to  do  that,  we  use  a  near  field  horn  which  is  about  200  feet 
out  in  front  of  each  face.  We  direct  psower  from  each  subarray  to 
the  near  field  horn,  and  that  horn  picks  up  the  signal  and  brings 
it  back  into  the  unit  and  we  use  seme  computations  inside  the  unit 
to  determine  the  health  of  each  subarray.  And  we  do  direct  that 
beam  down  toward  that  subarray,  each  one  in  sequence— as  directed; 
then  the  operator  will  know  the  health  of  the  subarray.  If  one  of 
the  subarray' s  p»wer  goes  down,  it  will  be  reflected  to  the 
operator  in  the  maintenance  room,  and  he  will  then  put  a 
diagnostic  program  on  the  computer  that  checks  each  element  of  the 
subarray,  and  then  he  will  know  which  transmitters  may  not  be 
transmitting.  We'll  take  them  and  we  change  them  out.  As  the 
radar  is  operating,  we'll  remove  them  and  put  the  new  transmitters 
in.  So  that' s  the  reason  for  them. 

I  don't  believe  it's  significant  what  the  width  of  the  beam  is. 
It's  a  very  small  pmlse  that  we  use.  Very  small.  And  it's  very 
short  in  time  duration,  and  the— when  you  compare  the  p>ower  put 
into  the  system  from  that  small  pulse  and  compare  it  to  the  main 
beam,  it's  insignificant. 
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I  also  wane  Co  address  myself  to  Che  possibility  of  lowering  the 
beam  below  3  degrees.  I  thought  I  detected  a  concern  in  that 
area.  Is  that  true?  Yes.  The  beaa  is  going  to  stay  at  3 
degrees.  There  is  no  real  advantage  for  the  primary  mission  of 
the  radar,  the  warning  mission,  to  lower  chat  beam.  It's  going  to 
stay  where  it  is.  It's— the  hardware  and  software  is  fixed  to 
keep  it  that  way.  If  we  had  to  change  it,  it  would  require  an 
extensive  engineering  change  to  do  it,  and  there  is  no  plan  to  do 
it.  Have  I  answered  the  questions? 

Mr.  Mitchell: 

The  growth  option  doesn't  increase  radiation  on  the  ground.  Did 
you  cover  that  while  I  was  reading? 

Colonel  McEachern: 

No,  I  didn't. 

There  is  a  possibility— Che  radar  has  been  designed  so  it  could 
grow  to  double  the  power  in  case  the  threat  changes  in  the  future, 
and  if  you  read  the  Environmental  Impact  Statement  or  the 
Environmental  Assessment  that  preceded  it,  it  is  covered  very 
clearly  in  both  of  those  documents,  that  the  radar  could  grow. 

And  all  the  calculations  for  the  power  densities  on  the  ground  are 
contained  in  that  area  also.  There,  however,  would  be  no 
significant  increase  in  the  power  levels  on  the  ground  if  it  did 
grow.  Although  the  power  will  increase— the  beams — the  sidelobes 
tighten  up.  They  come  up  off  the  ground  as  there  is  more  power, 
so  that  there  is  somewhat  of  a  trade-off  in  that  area.  So  that 
even  chough  you  may  get  some  increase,  it  would  not  be  significant 
at  all.  If  we  did  grow,  however,  as  was  mentioned,  I  believe,  in 
the  impact  statement  and  other  documents,  that  we  would  go  ahead, 
as  we  would  normally  do  in  other  radars,  when  we  make  major 
modifications,  we  would  then  measure  around  the  radar  again  to 
determine  what  the  levels  would  be  in  the  vicinity. 

Mr.  Mitchell: 

Just  a  couple  of  other  points.  The  point  was  made  about  Che 
concern  for  people  on  base  as  well  as  off,  and  certainly,  we  would 
not  leave  the  meeting  without  restating  that  the  Air  Force 
position  on  safety  is  concerned  with  all  people  that  are  affected 
by  radars.  And  I  think  the  fact  that  most  of  our  test  points  were 
on  the  base  illustrates  our  interest  in  knowing  about  tl.e 
radiation  levels  to  Che  people  that  are  on  the  base  as  well  as 
those  off,  so  that  was  addressed. 

In  regard  to  the  possible  enhancement  in  the  hospital,  a  lot  of 
words  were  mentioned  about  that.  This  work  comes  out  of  Che 
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engineering  group  ae  Che  University  of  Utah.  They  have  been  under 
contract  to  ay  organization  at  the  School  of  Aerospace  Medicine 
for  several  years.  And  the  work  on  enhanceaent  by  corner 
reflectors  is  a  well  known  phenomena — with  plane  wave 
association — is  a  very  specialized  condition.  I  think  as  you 
talked  about  numbers  of  10  to  100  enhancement,  but  then  I  believe 
I  heard  you  say  that  it's  really  Dr.  Ghandi's  opinion,  when  you 
come  right  down  to  it,  that  it's  not  more  Chan  maybe  a  factor  of  2 
to  10,  somewhere  in  there,  and  so  we  still  say  that  if  you  were  to 
add  chose  kinds  of  enhancements  on  fields  that  are  tenths  of 
microwatts  to  begin  with — and  added  also  with  the  fact  that  as 
this  energy  does  go  into  the  structures  you  do  get  some 
attenuation — the  degree  of  attenuation  is  dependent  on  the 
material  that  is  superimposed.  But  there  is  some  attenuation.  So 
if  you  add  those  enhancements,  we  still  feel  the  levels  are  quite 
low,  and  that  is  the  reason  why  we  didn't  measure  them.  I  would 
also  say  again,  though,  chat  had  we  been,  had  chat  been  brought  up 
during  the  course  of  our  testing,  we  would  have  done  those  for  you. 

Also,  on  the — back  to  the  hospital  problem,  in  the  letter  you 
referred  to  back  in  '77,  actually  that  letter  is  about  2-1/2  years 
old,  if  I  heard  the  date  right,  and  I  do  barely  recollect  that 
those  things  did  transpire.  Well,  the  fact  is  that  we've  made  a 
lot  more  progress  in  2-1/2  years  than  we  anticipated,  and  the 
problem,  for  instance  on  cardiac  pacemakers — you're  aware,  but 
some  of  the  other  people  may  not  be  aware,  that  we  had  a  very 
active  role  in  the  solution  of  that  problem,  and,  in  fact,  we  have 
very  few  problems  in  this  country  today  with  cardiac  pacemakers, 
because  the  manufacturers  have  really  improved  the  product.  They 
took  the  interference  data  chat  was  generated  several  years  ago. 
They  are  building  a  much  better  device  today.  Medically  it  is 
better.  It  is  certainly  better  from  the  standpoint  of 
interference,  and  the  thresholds  for  the  interference  of  any 
current  state  of  the  art  device  today  is  certainly  much  higher 
than  the  kind  of  levels  we  were  talking  about  in  the  hospital.  I 
also  understand  from  the  Hospital  Commander  that  they  don't 
implant  pacers  down  there. 

Col.  Pala: 

Neither  do  we  have  a  coronary  care  unit,  and  only  have  a  very 
rudimentary  monitoring  capability. 

Mr.  Mitchells 

Yes,  and  we  already  covered  the  monitoring  thing.  So,  I  think 
with  that—certainly  we  will  answer  all  of  the  points  that  were 
raised  by  Dr.  Loebner  in  the  responses  to  the  questions  raised  in 
the  hearing  here  this  evening. 
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Colonel  Smith: 


Members  of  the  panel,  anything  further?  Apparently  not.  Are 
there  any  questions  from  members  of  the... Dr.  Loebner? 

Dr.  Loebner: 

I  just  would  like  to  clarify  one  point  here,  because  I  think  that 
either  Dr.  Mitchell  didn't  quite  understand  and  I'd  just  like  to 
make  it  quite  clear  that  we  understand,  both,  what  I'm  talking 
about.  We  may  disagree  as  to  whether  it's  right  or  wrong,  but  I 
think  we  ought  to  understand  what  it  is  that  we  mean. 

The  measurement  outside  the  hospital  was  around  19  microwatts  per 
square  centimeter,  peak.  My  point  is  that  actually  I'm  not  even 
looking  at— and  I  would  like  you  to  translate  all  the  numbers  that 
you  have  in  the  report  from  averages  to  peak.  I  stated  90 
microwatts  per  square  centimeter  measured  outside,  which  I  already 
say  is  above  the  five  that  I  say  should  be  for  patients  in 
hospitals.  How  if  you  add  anything,  a  factor  of  three  or  five  to 
the  19,  we  are  then  coming  to  a  number,  you  know,  that  is 
somewhere  between  60  and  100  microwatts  per  square  centimeter, 
peak  power.  This  is  just  too  much  for  any  circumstance,  if  it 
should  happen,  and  certainly  much  too  much  for  patients  if  I 
happen  to  be  right.  Now,  I  may  be  wrong.  But  the  way  that  I  see 
it,  my  numbers  tell  me  that  we  are  talking  19  outside,  and  if 
Ghandi  is  right,  and  I  don't  know  whether  he  is  or  not,  I  would 
like  to  find  out,  we  are  going  to  talk  100  microwatts  per  square 
centimeter  inside,  even  with  very  conservative  figures.  So,  I 
just  cannot  go  and  agree  with  you  to  keep  on  quoting  those  low 
average  figures  of  50  and  100  below,  since  I'm  just  paying  no 
attention  to  them,  I  am  ignoring  them.  I'm  saying  that  until  you 
show  me  that  you  really  can  do  this  averaging  from  the  physics  and 
a  transference  of  calculations  and  arguments,  I'm  going  to  stick 
to  the  others — not  forever  if  you  can  show  me  that  it  is  right, 
but  until  this  shows  up,  that  this  is  what  it  has  to  be,  at  least 
in  my  mind. 

Mr.  Mitchell: 

Yes,  I  quite  fully  understand,  and  the  point  that  you've  made 
about  the  100  microwatts  peak,  so  your  concern  is  over  a  hundred 
microwatt  peak  level.  I  understand. 

Colonel  Smith: 

Ladies  and  Gentlemen,  it's  getting  to  be  rather  late  and  I  think 
that  it's  time  that  we  finished  this  hearing.  I'd  like  to  remind 
everybody  that  you  have  until  2  October  1979  to  submit  any  further 
statements,  data,  or  comments  to  Dr.  Carlos  Stern,  Office  of  the 


Secretary  of  the  Air  Force,  Assistant  for  Enviroment  and  Safety, 
and  the  address:  SAF/MIQ,  Washington,  D.C.  20330.  We  thank  you 
very  much  for  attending  here  tonight.  We  hope  that  we  have 
fulfilled  the  purpose  that  we  laid  out  in  the  beginning.  We 
appreciate  your  interest.  Thank  you  very  much.  Good  night. 

(The  hearing  adjourned  at  2245,  20  September  1979.) 
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MOTOROLA  C--- 


utw  M*ty  W: 

1170  CUMI  Of'*» 
Fatter  City.  CA  94404 
(415)  349-3111 


September  19,  1979 


Motorola  evaluation  of  PAVE-PAWS  System  tests 

The  attached  engineering  report  covers  the  results  of 
PAVE-PAWS  tests  on  the  450  -  512  commercial  radio  spectrum.  15 
As  a  result  of  our  findings,  we  feel  that  if  PAVE  -  PAWS 
gees  into  operation  it  will  be  totally  destructive  to  all 
such  commercial  radio  usage  in  the  Yuba  City  to  Oroville 
area.  The  private  radio  user  operating  in  the  450  to  512 
spectrum,  representing  about  50  7.  of  all  business  users, 
are  utilizing  narrow  band  commercial  receivers  with  a 
typical  sensitivity  of  -117dbo  (-147dbw).  The  RF  levels 
present  in  this  area  during  PAVE-PAWS  transmission  are 
reducing  receiver  sensitivity  of  business  users  equipment 
to  a  point  of  inoperative. 

We  submit  that  this  would  be  an  unbearable  burden  on 
the  areas  business  community  and  its  public  safety 
activities.  If  Motorola  can  be  of  any  further  assistance 
in  evaluation  or  clarification,  please  contact  one  of  the 
undersigned. 

Gerald  Falkenbere,  / 

Manage:;  Antenna  Site  Dept. 

Bamija.  Olson 

Manager,  Engineering  Services 


GF/cc 

cc:  B.  Olson 
T,  Smith 
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To  Whom  it  May  Concern: 


On  9-18-79  Motorola  C  &  E,  Inc.  conducted  a  series  of  tests 
to  determine  the  effects  of  PAVE  PAWS  radar  on  2-way  Land 
Mobile  communications. 

Of  particular  interest  was  the  effect  on  Land  Mobile  communi¬ 
cations  receivers  in  the  450-512  KHz  spectrum. 

The  majority  of  our  tests  were  conducted  at  the  Motorola 
Service  Center  located  at  445  Palora,  Yuba  City.  CA.  This 
location  Is  10  miles  due  West  of  Beale  AFB- 

1 

Measurements  were  made  with  an  HP8554  spectrum  analyzer  connected 
to  a  OB436  lOdB  gain  antenna  located  on  the  roof  of  the  service 
center  (approx.  25') 

The  results  of  the  test  are  as  follows: 

1.  Average  level  of  the  radar  spectrum  420-450  MHz  measured 
-20dBm. 


2.  Measured  level  of  spurious  emissions  450-470  MHz  spectrum 
-80  to  -90 dBm. 

3.  Spurious  emissions  occurred  randomly  across  the  450-470  MHz 
spectrum  at  a  rate  of  5-10  pulses  per  second. 

4.  Verified  complaints  from  existing  Land  Mobile  users  indicate 
a  larger  number  of  pulses  than  observed.  The  sensitivity  of  our 
analyzer  limited  our  measurements  to  -95dBm  vs  the  sensitivity 
of  a  typical  Land  Mobile  receiver  of  -113dBm. 

Further  test  were  conducted  from  our  communications  site  on 
Sutter  Buttes.  Sutter  Buttes  is  located  21  miles  Wi  of  Beale 
AFB  at  an  elevation  of  1980' . 

Shortly  after  arrival  on  the  site  the  radar  either  failed  or  was 
shut  down.  This  limited  the  amount  of  test  we  were  able  to  conduct. 
The  measurement  we  did  obtain  was  the  average  power  of  the  radar 
within  its  assigned  spectrum.  This  measurement  was  equal  to  the 
measurement  taken  in  Yuba  City  <-20dBm)  indicating  this  site  is 
closer  to  the  main  lobe  of  the  radar. 

It  is  my  considered  opinion  that  spurious  emissions  from  PAVE  PAWS 
radar  will  cause  harmful  interference  to  Land  Mobile  receivers. 

This  interference  will  appear  in  two  ways: 
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1.  Audible  noise  burst  coming  tbrough  the  speaker. 

2.  Receiver  desensitization  resulting  in  reduced  coverage. 


Joel  A.  Adams 

Field  Services  District  Manager 
Motorola  C  &  E,  Inc. 
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SUTTER  BlfTTES  RADIO  USERS 


Taylor  Fertilizers 
P.O.  Box  15289 
Sacramento,  CA.  95S13 

Lyman  AS  Service 
P.C.  Box  276 

Walnut  Grove,  CA.  95690 

Relgels  Roy  Chemical 
Woodland 
P.O.  Box  15289 
Sacramento,  CA.  95813 

Sunsweet  Growers  Inc. 

P.O.  Box  232 

YuOa  City,  CA.  95991 

western  Pacific  Railroad  Co. 

R.E.  Enger 

526  Mission  Street 

San  Francisco,  CA.  94105 

Tanco  Tractor 
P.O.  Box  X 

Sacramento,  CA.  95813 

Pure-Gro  Company 
1052  W.  Sixth  Street 
Los  Angelas,  CA.  90017 

Operating  Engineers 
474  Valencia  Street 
San  Francisco,  CA.  94103 

Western  Pacific  Railroad  Co. 

R.E.  Enger 

526  Mission  Street 

San  Francisco,  CA.  94105 

Shi ff let  Bros  Inc. 

P.O.  Box  206 
Grldley.  CA.  95948 

Regents  of  Unlv  of 
California 

Material  Managmt  Off 
University  of  Calif 
Davis,  CA.  95616 

Agriculture  Advisors 

P.O.  Box  952 

Yuba  City,  CA.  95991 

Butte  Co  Rice  Grower 
P.O.  Box  128 
Rlchvale,  CA.  95974 


Oxychem  Stockton 
Associated  Farm  Supplies 
P.O.  Box  427 
Orl and,  CA.  95963 

Inouye  &  Tsujl  Ranch 
5301  Carlson  Road 
Yuba  City,  CA.  95991 

Glustl  Ranch 
P.O.  Box  277 
Bobbin,  CA.  95676 

Sutter  Butte  Ousters 

P.O.  Box  213 

Live  Oak,  CA.  95953 

Spencer  Trucking,  Mike 

P.O.  Box  996 

Yuba  City,  CA.  95991 

Assoc  Calif  Logoers 
Central  Valley  Radio 
555  Capitol  Kail 
Suite  745 

Sacramento,  CA.  96814 

Orovllle  Bus  Lines 
1825  Montgomery 
Orovllle,  CA.  95965 

Shell  Oil  Company 
P.O.  Box  1017 
W  Sacramento,  CA.  95691 
Attn:  Norman  George 

Johnson  Trucking 
Joe  Johnson 
P.O.  Box  1169 
Tracy,  CA.  95376 

Eidergency  Services  Office 
Sutter  County 
P.O.  Box  1555 
Yuba  City,  CA.  95991 

Hunt  Wesson 
Box  1029 

Yuba  City,  CA.  95991 

Robinson  Construction 
P.O.  Box  1620 
Orville,  CA.  95965 

9 

Angel  Farms 
P.O.  Box  8 
Butte.  CA.  95920 
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Bercut-Ri chards 

P.0.  Box  2470 

Sacramento,  CA.  95S11 

Alsco  Inc. 

P.0.  Box  1330 

Red  Bluff,  CA.  96080 

Sheet  Metel,  Heating 

3126  "0"  Street 

Sacramento,  CA.  95816 

Jaeger  Construction  Equipment 
P.0.  Box  1300 

Yuba  City.  CA.  95901 

Robinson  Construction 

P.C.  Sox  162C 

Oroville,  CA.  95965 

Aloyo  Hodges 

8727  Sheldon  Ave. 

Live  Oak,  CA.  95953 

Paddison  Trucking 

2950  Merced  St. 

San  Leandro,  CA.  94577 

Ron  Harrineton 

P.0.  Box  497 

Live  Oak,  CA.  95953 

Valley  Proaucts 

717  Bridge  St. 

Yuba  City,  CA.  95991 

Ray  Paoletti  Truckinc 

6893  E.  Wat 

Stockton,  CA.  95206 

Glen  Fertilizer 

203  Garoen  St. 

Willows,  CA.  95988 

Port  Huggins  Construction 

P.0.  Sox  3419 

Chico,  CA.  95927 

Union  Oils  Co. 

427  14th  St. 

Marysville.  CA.  95901 

(KRA  Equip.)  Pro  AG  North 

P.0.  Box  66e 

Gridley.  CA.  95948 

Continental  Grain  Co. 

740  N.  George  Washington 

Yuba  City,  CA.  95991 

Stonlman  &  'lallory 

2291  ArcherAve. 

Yuba  City,  CA.  95953 

Danna  &  Oanna  Inc. 

P.0.  Box  5428 

San  Jose,  CA.  9515C 

Kentwood  Mobile  Homes 

2635  Esplanade 

Chico,  CA.  95926 

Soeger  Brothers 

P.0.  Box  367 

Grid ley.  CA.  95948 

Helena  Chemical  Co. 

1630  E.  Shaw  Ave.-STE.  130 
Fresno,  CA.  93710 

Banes  Land  Leveling 

P.G.  Box  730 

Oroville,  CA.  95965 

Mariani  Farms 

P.0.  Box  426 

Cupertino,  CA.  9501A 

Michel i  Bros. 

6005  HWY  99 

Live  Oaks,  CA.  95953 

Doug  Schohr  Elne  Inc. 

P.0.  Box  785 

Gridley,  CA.  954964 

Ha r land,  Howard 
2179  Franklin  Rd. 

Yuba  City,  CA.  95991 


Morehouse  Air  Cond.  Svc. 
1109  Walnut  A ve. 

Or land,  CA.  95963 


Circle  6  Ranch 
Rout*  1 ,  Box  908 
Woodland,  CA  95695 

Kilby  Mfg.  t  Farming 
Rt.  2  -  Box  413 
Grldley,  CA  95948 

Jo  M.  Fenn 
9601  Slrnard 
Live  Oak.  CA  95953 

Hugglt  I  Electrical 
1C7E  East  lit  Ave. 
Chico,  CA  95926 

Yuba  City  Roto-Rooter 
356  K.  Walton  Ave. 

Yuba  City,  CA  95991 

Parma -Tlte  Roofing 
916  Garden  Highway 
Yuba  City,  CA  95991 

Caldwell  Flying  Service 
P  0  Box  895 
Williams,  CA  95987 

Codspenatlch 
4916  Manarlta  Ave. 
Carmichael.  CA  95608 

Shlnlcle  Realty 
P  0  Box  317 

Browns  Valley,  CA  95918 


Sierra  Gold  Nurseries 
5320  Garden  Hwy. 

Yuba  City,  CA  95991 

Traynham  Ranch 
Rt.  1  Box  91 
Arbuckle.  CA  95912 

Indian  Hill  Land  Co. 

Rt.  -  Box  E 
Biggs,  CA  95917 

Carter,  Walter  t  Elinor 
2740  Enclnal  Rd. 

Live  Oak.  CA  95953 

Holly  Sugar 
P  0  Box  517 

Hamilton  City.  CA  95951 


Valley  Truck  t  Tractor  Co. 
1546  Colusa  Hwy. 

Yuba  City,  CA  95991 

Ybanez  Orchard,  Inc. 

P  0  Box  34 
Chico,  CA  95927 


Bradford,  Peter  B. 

Rt.  1  -  Box  170 
Arbuckle,  CA  95912 

Quality  Built  Fence 
800  A  Onstott  Rd. 

Yuba  City,  CA  95991 

McCullough,  Victor 
Box  69 

Dunnlgan,  CA  95937 

Puba  Rlcer  Sand  Co. 

P  0  Box  307 
Marysville,  CA  95901 

Alexander  Pliaablng  t  Heating 
5854  Rose  Bud  Lane 
Sacramento,  CA  95841 

Goodnundson,  Robert 
717  -  5th  Street 
Oakland,  CA  95963 

PI ret  Tire  Center 
99  Park  Ave. 

Chico,  CA  95926 

Orovllle  Pump 
P  0  Box  271 
Orovllle,  CA  95565 


Soman' s  Trucking 
7400  San  Joaguln 
Sacramento,  CA  95820 

Still's  Welding 
2689  State  Hwy.  20 
Marysville,  CA  95901 

6  l  K  Consulting 
2426  Glendale  Lane 
Sacramento,  CA  95825 

Sacramento  Salvage 
11335  White  Rock  Rd. 
Rancho  Cordova,  CA  95670 
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Del  Monte  Corp. 

P.0.  Box  351 

Yulia  City,  CA.  95991 


Harry  Johnson 

941  Barry  Rd 

YuOa  City,  a.  95991 

Yuba  Truckinc  Inc. 

P.0.  box  1-26 
Marysville,  CA.  95901 

Simlick  Pest  Control 

P.0.  Box  1327 

Yuba  City,  CA.  S5991 

Can  Bayles 
P.G.  Box  367 
Eigas,  CA.  95917 

Cumpton  Trucking 
Rt  1A  -  Box  467 
Red  Bluff,  CA.  95917 

Continental  Courier 
1012  N.  “C"  St. 
Sacrementc,  CA.  95814 

C.H.B.  Foods  Inc. 

P.0.  Box  71 

Yuba  City,  CA.  95991 

Bob  Bassett  Welding 
P.0.  3ox  494 
Biggs,  CA.  95317 

A.O.  Richens 
Rt  3  Box  124 
Sridley,  CA.  93948 


Ben  Toilet  Svc. 

Rt  2  -  Box  6030 
Gridley,  cA.  95948 

Matsunnura  Inc. 

1250  Walnut  Ave. 

Yuba  City,  CA.  95991 

Oavis  Aviation 
P.0.  Box  28 
Colusa,  CA.  95932 


Howe,  John  A  (  R  Cecil  Oen 
3621  Oswald  Rd. 

Yuba  City,  CA.  95991 

Niell  R.  Mitchell 
1900  Feather  River  Blvd. 
Marysville, CA.  95901 

Komatsubaru  Farms 

1463  S.  George  Washington 

Yuba  City.  CA.  95991 

Reggie  Dewshup 
Rt  2  -  Box  20A 
Gridley,  CA.  95947 

Diamond,  Anthony 
6480  Maaden  Ave. 

Live  Oak,  CA.  95953 


Boone  James  Keith 
6738  Larkin  Rd. 

Live  Oak,  CA.  95953 

No.  Valley  Electric 
P.0.  Box  911 
Gridley.  CA.  95946 

Newhall  Land  and  Farm 
Rt.  1  -  Box  82A 
Meridan,  CA.  95957 

Dave  Lewis 
Star  Route 

Kingts  Landing,  CA.  95645 

Western  Concentrates 
P.0.  Box  1526 
Woodland,  CA.  95695 

John  Flores 
Rt.  2  -  Box  196 
Gridley,  CA.  95926 

Dibble  Inc. 

P.0.  Box  2361 
Marysville,  cA.  95901 

John  Taylor  Ferti liter 
P.0.  Box  15289 
Sacramento,  CA.  95813 


Visa  Concrete 
1573  Jones  Rd. 

Yuba  City,  CA.  95991 
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Brownsville,  CA  95919 

mT'S/aS"’1'"  "*• 

Tub*  City,  CA  95991 

Smith.  Gerald 
A417  Marion!  Av*. 

Sacramento,  CA  95821 

Harr,  Ted 
2410  Tuscan  Rd. 

Yuba  City,  CA  95991 


Hlral  Farns 
3825  Carl sor  Rd. 

Yuba  City,  CA  95991 

Marian!  Land  Company 
P  0  Box  428 
Cupertino,  CA  95014 

Atmos  Air  8  Electric 
P  0  Box  2533 
Marysville.  CA  95901 

Allstate  Realty 
1511  Butte  House  Rd. 
Suit t  A 

Yuba  City,  CA  95991 

Spa! eh,  Gav 
2200  Enclnal  Rd, 

Live  Oak,  CA  95953 

fiarcla  Enterprises 
P  0  Box  237 
Clarksburg,  CA  95612 


Mungar  t  Sons  Farm 
5952  Carlson  Rd, 

Yuba  City.  CA  95991 

YrlCnunty  Applicators 
2863  Carmel Its  Or. 

Yuba  City,  CA  95991 

paryl  Morrison 
P  0  Box  89 


EXECUTIVE  OFFICE  OF  THE  PRESIDENT 
OFFICE  OF  SCIENCE  AND  TECHNOLOGY  POLICY 

WASHINGTON.  D  C.  20*00 

March  14,  1979 


Henry  Geller 
Assistant  Secretary 
for  Conmuni cations  and  Information 
Department  of  Commerce 
Washington,  D.C.  20230 

Dear  Henry: 

Nearly  a  year  has  passed  since  the  transfer  of  the  Office  of 
Telecomunications  Policy  functions  to  the  Department  of  Commerce's 
National  Telecommunications  and  Information  Agency  and  the  publication 
by  OSTP  of  a  technical  overview  of  the  biological  effects  of  nonionizing 
electromagnetic  radiation  (NEMR).  While  the  utilization  and  expansion 
of  the  Electromagnetic  Radiation  Management  Advisory  Council  is  an 
encouraging  sign,  on  the  whole  the  Government's  activity  with  regard  to 
this  area  of  growing  concern  is  quite  disappointing.  As  I  indicated  to 
you  and  a  number  of  other  Government  officials  last  year  when  transmitting 
the  review  prepared  at  OSTP's  request,  I  expected  NTIA  to  update  the 
"annual"  survey  (last  prepared  in  June  1976)  and  to  prepare  a  detail 
plan  for  a  Federal  program  on  understanding  the  biological  effects  of 
NEMR.  Neither  of  these  activities  has  occurred  and  we  have  lost  the 
opportunity  to  influence  FY  1980  budget  levels.  Unless  they  are  undertaken 
immediately  we  will  not  Impact  the  FY  1981  budget  either. 

I  am  willing  to  seek  Increased  support  for  R&D  in  this  area,  if 
needed,  if  there  is  a  Federal  program  which  lays  out  the  research  needs 
in  the  area  along  the  lines  of  the  priorities  recommended  by  the  OSTP 
working  group.  Such  a  program,  and  related  budget  requests,  must 
however  include  all  on-going  work. 

I  look  forward  to  hearing  from  you  regarding  this  matter  as  soon  as 
possible. 


Yours  sincerely. 


Frank  Press 


cc:  Honorable  Juanita  M.  Kreps 
Stuart  E.  Eizenstat 
Honorable  James  T.  McIntyre,  Jr. 
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THE  WHITE  HOUSE 
wasminoton 
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Dear  Henry: 

As  Chairman  of  the  Federal  Coordinating  Council  for 
Science,  Engineering  and  Technology,  Z  am  writing  to  inform 
you  that  the  new  agency  which  you  will  head  in  the  Department 
of  Commerce  will  have  the  responsibility  for  coordinating 
all  federally-supported  research  activities  in  the  wide 
field  of  investigation  of  biological  effects  of  non-ionizing 
electromagnetic  radiation.  Research  objectives  should  be 
consistent  with  needs  the  National  Telecommunications  and 
Information  Administration  (NTIA)  identifies  in  the  develop¬ 
ment  and  regulation  of  electromagnetic  radiation  and  tele¬ 
communications. 

You  will  have  the  authority  to  draw  together  experts 
from  the  various  agencies  of  tha  government  and  from  the 
outside  on  interagency  committees  and  panels  of  your  choosing. 
In  a  number  of  ways,  OSTP  will  be  able  to  provide  oversight 
and  assistance  for  your  activities,  but  the  responsibility 
will  be  lodged  clearly  with  you. 

I  trust  that  the  ad  hoc  working  group  which  we  have  set 
up  will  provide  you  with  an  up-to-date  assessment  of  research 
activities  and  objectives. 


Yours  sincerely. 


Frank  Press 

Science  and  Technology 
Adviser 


Mr.  Henry  Geller 

Office  of  Telecommunications  Policy 
Room  770 

1000  C  Street,  N.W. 

Washington,  D.C.  20550 
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DEPARTMENT  OPTME  A'P  PORCE 

HUOOUAKTKNI  AIK  road  ItITIMI  COMMAND 

ANOaiwa  Aia  aoaes  mii,  oc  aw 


14  Apr  77 


•waiter  Bwircrsnental  Assessment  for  Phased  Array  Wiming  System  (PAVE  PASS) , 
Beale  AFB  OV 

id  ESD/OCL 

Air  Staff  carments  contained  in  the  attached  letter  are  provided  for 
your  oonsidaration.  Please  advise  »J»a  offioe  by  IS  May  77  of  any 
action  taken  or  required  relative  to  the  attasftaant. 

BOR  THE  COMMANDER 


1  Atch 

BQ  USAF/PREV  Ur,  4  Apr  77 
Cy  to:  0SAFSAM/R2  (Nr.  Mitchell) 
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PREV 


4ji  r.i.  .  t  • 

.-.i'll  l»/  < 


ipwptppt 


DEPARTMENT  OF  T'-K  AIR  FORCE 
MCAOOUAKTCRf  UftfTCO  '~ATX»  Aim  rooci 

WMMMCTO*.  O.C.  20330 


•«»«'  Environmental  Assessment  Cor  Phased  Array  Warning  System 
(Pave  Paws),  Beale  AFB,  CA 

t»  HQ  AFSC/DEV 

1.  The  following  comments  were  forwarded  to  AF/PREV  following 
the  recent  security  review  for  release  of  the  subject  docu¬ 
ment  and  are  provided  for  your  consideration: 

a.  Notwithstanding  the  fact  that  the  main  beam  will 
.not  impact  on  the  hospital  and  that  sidelobe  emissions  are 

low  powered,  concern  continues  to  exist  on  possible  adxerse 
EMI/induced  DIF  effects  on  sensitive  areas  of  the  hospital, 
therefore: 

(1)  Monitoring  equipment  should  be  located  in 
seAsitive  areas  of  the  hospital,  once  the  radar  is  installed, 
to  ensure  that  medical  instrumentation  located  in  Coronary 
Care  Units  (CCU),  Catheter  Laboratories,  Operating  Suites 
(OR),  etc.  are  not  being  impacted. 

(2)  Possible  adx'erse  effects  of  radar  on  externals 
mounted  cardiac  pacemakers  should  be  fully  evaluated 
(utilized  in  CCU's  and  during  transport  of  some  cardiac 
patients  from  the  CCU  to  the  OR). 

(3)  Possible  impact  of  radar  emissions  on. the 
hospital's  paging  system  should  be  evaluated. 

b.  You  should  coordinate  the  proposed  aircraft  flight 
track  changes  with  HQ  SAC/DEPV  to  ensure  that  they  are 
included  In  the  Air  Installation  Compatible  U:«.  Zone  (AICIJZI 
Study. 

c.  Indicate  on  page  10,  the  status  of  endangered 
flora,  if  any. 

<1.  Indicate  on  page  25,  paragraph  3C(1),  whether  any  of 
the  land  outside  the  seven  acre  site  may  become  sterilized 
or  made  unusable. 

FOR  THE  CHIEF  OF.tSTAFF 


Cy  to:  I  IQ  SAC/DEPV 


Cadrmritt  f$tr  Ctattrj't  Sti’hl  -  Ray  I’S.  Hymi, 
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Mr.  Ros«r: 


Hr  Rogers /OEV/6341 /23May77/al 1 


DEV 


Mr.  0 eier 

MAY  £  3  877 

File  #. 


. .  / 

Environmental  Assessment  for  Phased  Array  Warning  System  (Pave  Paws). 
Seale  APB,  CA  (Your  Ltr,  4  Apr  77) 


HQ  USAF/PREV 


The  attached  letter  provides  the  answers  to  questions  posed  by  your 
4  April  1977  letter. 


FOR  THE  COMMANDER 

jtcca, 

MARIAN  J.  HITIERICXHOL'SE,  It  Col,  USAF  SSC  1  Atch 

Director,  Environmental  Protection  ESD/OCL  Ltr,  13  May  77 

DCS/Englr.eerlng  &  Services 


MR:  Major  Lennox  (SDE)  stated  that  Major  Wooten  (AFCEC)  performed  the 
Survey  for  endangered  flora. 
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DEPARTMENT  OF  THE  AIR  FORCE 
HEADQUARTERS  ELECTRONIC  SYSTEMS  DIVISION  (AFSCI 
HANSCOM  AIR  FORCE  SASE.  MASSACHUSETTS  01731 

«lnr  to  MAY  1  3 

ATT*.  Of:  vW* 

tut  iter  Environmental  Assessment  for  Phased  Array  Warning  System  (PAVZ  PAWS), 
Baal*  ATB,  CA,  (DEV  ltr  of  11  Apr  77  to  SBE) 

ro:  AFSC/SDE 

1.  Attachment  to  subject  lattar  included  Air  Staff  comments  on  Beale 
AFB  Environmental  Assessment  and  requested  eoapliance  with  these  comments 
by  the  System  Program  Office. 

2.  The  following  refer  to  paragraphs  in  Air  Staff's  letter  of  4  Apr  77s 

a.  I.a.(l)  (2)  Monitoring  equipment  will  be  located  in  sensitive 
areas  of  the  bass  hospital  as  well  as  other  areas  on  the  base  when  the 
radar  is  capable  of  transacting  on  full  power.  This  will  occur  about 
the  first  quarter  CY  1$8o.  These  aeasureaer.ts  (radiated  field  strength) 
will  be  performed  by  AFCS  (l839th  Keesler  APB)  and  assisted  by  SAM/RAP . 

Xf  sensitive  areas  are  found  to  exist  within  the  hospital  they  will  be 
evaluated  with  respect  to  the  medical  electronic  equipment  affected 

and  corrective  measures  made.  In  particular,  the  cardiac  telemetry 
equipment  which  operates  between  180-200  MHz  and  the  externally  mounted 
curdiac  pacemaker  equipment  will  be  fully  monitored  for  any  possible 
interference. 

b.  1.e.(3)  It  is  predicted  that  PAVE  PAWS  will  net  affect  the 
hospital  paging  system  providing  the  page  receiver  is  not  closer  than 
about  1730  ft  from  the  radar  along  its  azimuth  radiation  sector.  The 
paging  system  is  a  Motorola,  Page  Boy  II  operating  on  a  carrier  frequency 
of  1 48.095  MHz.  A  45  watt  transmitter  is  located  at  the  hospital.  The 
paging  systsn  operating  frequency  is  a  third  sub-harmonic  of  the  PAVE 
PAWS  frequency  band.  The  radar  emission  at  this  frequency  is  highly 
attenuated  resulting  in  very  low  field  strengths  at  or  near  the  radar 
site.  More  significant  however,  is  the  fact  that  the  pagers  are  coded 

by  a  two  tone  system  by  modulation  of  the  carrier.  This  code  Is 
completely  unrelated  to  the  pulse  transmitted  by  the  radar.  Consequently, 
a  pager  will  not  become  activated  unless  it  receives  its  particular  coda 
or  a  ganeral  call  eodo  transmitted  from  its -own  transmitter.  Although 
there  is  very  little  likelihood  of  operating  the  pager  within  1730  ft  of 
the  radar  along  its  radiation  sector,  the  effoct  would  be  temporary 
and  would  tend  to  distort  an  audio  message  coming  in  at  that  time. 

c.  1(b)  No  changes  are  anticipated  to  aircraft  flight  tracks  as 
a  result  of  PAVE  PAWS.  Any  changes  that  do  occur  will  be  coordinated 
with  Hq  SAC/DEPV. 
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d.  1(c)  An  ecological  study  performed  at  Beale  APB  by  the 
Sivironica  Branch  of  AFC  EC  has  determined  that  this  area  is  covered 
almost  exclusively  with  annual  grass  and  is  outleased  to  ranchers  for 
gracing.  Although  a  list  of  endangered  flora  has  not  been  officially 
designated  by  the  State  of  California,  there  are  no  taown  endangered 
species  at  the  site. 

e.  1(d)  The  land  outside  the  seven  acre  site  will  not  become 
sterilized  or  made  unusable  since  there  will  be  no  harmful  radiation 
or  discharge  from  the  installation  that  would  create  any  deterioration 
of  the  land.  The  same  con  be  stated  for  the  land  inside  the  seven 
acres.  It  is  noted  however,  that  a  1000  ft  hazard  fence  will  be 
installed  around  the  radar  site  to  insure  that  tha  minimum  safety 
distances  are  maintained.  This  will  restrict  access  to  an  additional 


PAUL  T.  McEACHESS,  Lt  Colonel,  USAJ 
System  Program  Director 
PAVE  PAWS  SPO 
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unclassified 


SRI  INTERNATIONAL  MENLO  PARK  CA  p/0  17/9 

OPERATION  OP  THE  PAVE  PAWS  RADAR  SYSTEM  AT  BEALE  AIR  FORCE  BASE— ETC  (U> 
jUL  80  F 08635-76-0-0 132 

AFSC-TR-80-10  NL 
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LUKE,  LIEICXX  6  PERKY 
Attorneys  it  Law 
S47  Fifth  Street 
Santa  Rosa ,  CA  95404 
(707)  544-4942 

Attorneys  for  Plaintiffs 


riLgo 

^AUOO  :.77 


Util  TED  STATES  DISTRICT  COURT  OP  THE 
EASTERN  DISTRICT  OF  CALIFORNIA 


10  CITIZENS  CONCERNED  ABOUT  PAVE  PAWS, 
an  unincorporated  association,  LALA 

11  CADE,  KAY  P.  PEARCE,  HAROLD  DAWSON, 
LABELLED.  PIERSON,  MABEL  MeF ARLAN D 

12  and  SMhMBl, 

13  Plaintiffs, 


CN.S-77-4  IBj. 


AFFIDAVIT  OF 
EBON  LOEBNER 


is  JOHN  C.  STETSON,  Secretary  of  the 
United  States  Air  Force,  Colonel 

16  FRANK  SMITH,  Lieutenant  Colonel 
PAUL  T.  McEACHERN,  Colonel  ROBERT 

17  BECXEL  and  Colonel  JOHN  J.  TOBIN, 

it  Defendants . 


20  STATE  OF  CALIFORNIA  ,) 

}  SS: 

21  COUNTY  OF  SANTA  CLARA  > 


EGON  LOEBNER,  being  first  duly  sworn,  deposes  and  states  as 


23  follows: 

24  1.  I  was  born  in  Cr echos lovaJcia  and  cane  to  the  United 

25  States  in  1947,  I  became  a  naturalised  United  States  Citizen  in 

26  July  1952.  Generally,  I  have  done  research  in  the  areas  of 

27  physics,  chemistry,  electronics,  metallurgy,  psychology,  biophysiei , 
26  cybernetics,  and  nathenatlcs. 

29  2.  I  received  a  four  year  degree  in  mechanical  engineering 

30  training  at  a  technical  school  in  Czechoslovakia.  Thereafter  I 

31  received  a  Bachelor  of  Arts  and  a  Doctorate  from  State  University 

32  of  New  York  in  the  field  of  physics.  The  Doctorate  was  awarded 
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in  19SS.  My  educational  emphasis  was  in  eh*  araa  of  solid  stae* 
physics  and  my  dissertation  on  X-ray  structure  and  electronic 
structure  of  carbon  and  graphite. 

3.  From  19S2  to  19SS  1  was  Senior  Engineer  at  Sylvania's 
Electronic  Products,  Inc.,  in  Buffalo,  New  York  and  Boston, 
Massachusetts .  I  specialized  in  the  field  of  opto-eleetronics. 

I  also  spent  time  developing  microwave  devices  and  materials. 

From  1953  to  1961  Z  was  a  member  of  the  technical  staff  of  RCA 
Laboratories,  Princeton,  New  Jersey.  From  1961  to  1974  and  from 
1976  to  the  present,  I  have  been  employed  in  various  management 
and  research  positions  with  Hewlett-Packard.  The  bulk  of  my 
professional  career  from  19S2  has  been  work  in  the  area  of 
electro  magnetic  radiation  and  its  interaction  with  matter. 

4.  In  1974  I  took  a  two  year  leave  of  absence  to  accept  an 
appointment  from  the  United  States  State  Department  as  science 
counselor  at  the  United  States  Embassy  in  Moscow.  During  my 
presence  the  embassy  was  being  irradiated  by  Soviet  sources,  which 
became  a  widely  publicized  issue.  For  the  last  eighteen  months 

I  have  actively  studied  world  literature  dealing  with  the  biolo¬ 
gical  of  low  level  microwave  radiation.  I  became  familiar  with 
!  the  state  of  the  art  and  literature  in  this  area  and  discussed 
)  these  issues  with  many  experts  in  the  field.  I  am  well  familiar 
I  with  the  electrical  and  electro  magnetic  affects  in  living  systems 
at  micro  and  macro  molecular  levels  and  to  seme  extent  at  cellular 
levels. 

5.  During  the  late  1950s  and  early  1960s  I  was  a  member  of 
the  New  Jersey  State  Commission  on  Radiation  Protection.  I  parti¬ 
cipated  in  the  setting  of  standards  for  exposure  to  radiation, 
promulgating  regulations  and  laws,  and  passed  on  variances  and 
exemptions. 

6.  I  have  registered  approximately  forty  patents  in  the 
field  of  opto-electronics.  Further,  I  have  published  numerous 

-2- 
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papers  in  the  fields  of  physics,  computer  sciences,  biophysics 
end  neurophysiology.  For  eight  yeers,  X  teught  et  Stanford 
University. 

7.  X  have  been  asked  by  the  plaintiffs  in  the  above -anti clad 
action  to  review  the  Environmental  Assessment  (EA)  which  has 
been  prepared  by  the  United  States  Air  Force  for  the  PAVE  PAWS 
project  at  Beale  Air  Force  Base.  Specifically,  X  have  been  asked 
to  render  a  professional  opinion  with  regard  to  this  document's 
completeness,  its  accuracy  and  the  validity  of  the  conclusions 
reached  therein.  Further,  X  have  been  asked  whether,  in  my  expert 
opinion,  this  project  could  have  a  significant  effect  on  the 
quality  of  the  human  environment.  X  have  examined  the  contents 
of  the  EA,  reviewed  the  current  literature  in  the  area  of 
microwave  radiation  and  discussed  this  matter  with  my  colleagues. 

t.  Xt  is  my  opinion  that  the  EA  is  substantially  incomplete, 
in  that,  it  does  not  contain  sufficient  information  to  allow 
indapendent  review  of  crucial  data  or  review  of  its  conclusions. 
Further,  the  EA  contains  misstatements.  Xt  lacks  specific  mention 
of  assumptions  and  relevant  considerations  as  the  levels  to  which 
living  human  and  animal  tissue  could  becoma  exposed.  Finally, 
it  cannot  be  said  that  this  project  will  not  have  a  significant 
effect  on  the  human  environment. 

9.  The  EA  states  that  the  standard  for  health  safety  in  the 
United  States  is  ten  milliwatts  per  square  centimeter  (10mw/cm2) . 
what  the  EA  fails  to  stats  is  that  there  is  significant  controvert  ► 
in  the  United  States  and  the  world  with  regard  to  the  adequacy 
and  enforcement  of  this  standard.  There  have  been  studies  and 
papers  in  the  United  States  in  which  it  is  suggested  that  the 
permissible  guidelines  nay  have  to  be  revised  downward.  Further, 
the  scientific  and  regulatory  community  is  not  a  stage  where  a 
steadfast  standard  ean  be  set.  There  is  reason  to  believe  that 
the  suggested  permissible  level  of  10mw/cm2  will  change  in  the 
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foreseeable  future.  This  controversy  arose  approximately  four 
years  ago  and  has  become  increasingly  deepened.  The  general 
concensus  at  this  time  appears  that  considerable  research  will  be 
necessary  before  this  controversy  will  be  resolved.  Further, 
it  is  false  to  assert  that  there  is  a  definite  generally  applicable 
boundary  beyond  which  no  biological  effects  will  occur. 

a.  Zt  is  stated  in  the  EA  that  scientists  in  the  Soviet 
Union  have  advocated  a  value  of  lmw/cm-  for  biological  effects. 

This  is  misleading.  In  fact,  the  Soviet  Union  has  actually  set 
standards ' for  biological  effects  from  microwave  radiation.  Also, 
the  standard  set  in  the  Soviet  Union  for  non-oceupational  exposures 
to  microwaves  is  one  microwatt  per  square  centimeter.  This 
standard  is  10,000  times  smaller  than  the  level  suggested  in  the 

EA  as  the  safe  level. 

b.  The  EA  fails  to  state  that  other  countries  have  set 
or  suggested  guidelines  significantly  below  that  used  by  the  EA  ! 
herein.  In  addition  to  the  well-known  extremely  low  standard  in  ! 
the  Soviet  Union,  Poland  and  Czechoslovakia ,  I  have  reason  to  j 
believe  that  Sweden  has  recently  established  a  standard  of  lmw/cm*j. 
Further,  I  have  reason  to  believe  that  Canadian  scientists  intend 
to  propose  a  standard  of  100  microwatts/ cm2  for  Canada,  which  is 
100  times  smaller  than  the  guideline  set  in  the  EA. 

c.  The  EA  fails  to  state  that,  although  the  majority 
of  American  scientists  believe  that  biological  effects  cannot 
occur  below  the  criterion  established  in  the  above-mentioned 

I  United  States  guidelines,  there  is  controversy  as  to  what  the 
!  actual  electromagnetic  fields  are  inside  and  outside  the  living 
'  body,  and  the  specific  effects  of  frequency, 

d.  Zt  is  my  opinion  that  the  foreseeable  future 


permissible  levels  of  exposure  to  microwave  radiation  to  be 
promulgated  by  United  States  regulations  could  reach  a  value  as 
low  as  7S  microwatts/cm^  at  some  specified  frequency  range,  for 


som  specified  irus  of  the  human  body.  T ha  EA  falls  to  rscognixe 
this  present  laval  of  uncertainty  In  tha  fiald  of  microwave 


radiation  haa 


a.  Tha  EA  falls  to  discuss  and  axaoina  tha  possibility 
of  miorowava  radiation  hot-spots  in  tha  vicinity  of  tha  radar 
installation. 

10.  In  ay  opinion,  tha  EA  is  incomplete  in  that  I  cannot 
ascertain  from  tha  data  contained  therein  what  the  Level  of 
exposure  to  microwave  radiation  will  be  at  any  particular  point. 

10  without  further  information,  X  can  neither  refute  nor  verify 

11  the  assertions  made  in  tha  EA. 

12  11.  Tha  EA  states  at  page  3  of  Appendix  XXX  that  ‘The  beam 

13  will  be  controlled  by  a  computer  program  which  will  not  allow 

14  main  beam  operation  at  an  elevation'  angle  lower  than  that  required 
is  for  operation.  A  monitoring  system  in  the  radar  will  autoaacicalJ 
10  shut  off  radiated  power  if  for  some  reason  the  beam  is  pointed 

ir  below  the  minimum  elevation  and  an  alarm  will  be  activated 
is  requiring  corrective  action  by  operating/maintenance  personnel.* 
is  The  ZA  does  not  make  it  clear  as  to  the  time  elements  involved 
20  following  the  accidental  pointing  of  tha  main  beam  below  the 
minimum  elevation  as  mentioned  and  the  corrective  action  to  be 

22  taken,  while  it  is  recognised  that  the  system  is  noe  designed 

23  to  operate  in  that  manner,  the  cardinal  question  avoided  in  the 

24  assessment  is  how  much  radiation  could  be  received  by  objects 
such  as  individual  rooms  within  the  base  hospital.  Thus  the  CA 
avoids  a  worst  case  analysis  of  events  and  incidents  which  it 

27  |  postulates  as  possible. 

12.  Xt  is  stated  in  the  CA  that  effects  of  microwave 
radiation  are  not  cumulative.  There  is  no  mention  of  the  fact 
that  this  point  is  open  to  controversy  and  that  there  are  reputabl 
American  scientists  who  believe  the  effects  of  microwave  radiation 
may  be  cumulative.  Xn  fact,  at  the  time  of  the  writing  of  this 
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EA  such  information  had  been  published  by  scientists  of 
impeccable  repute. 

13.  In  conclusion,  it  is  my  judgment  that  this  EA 
indicates  a  lack  of  attention  to  potential  hazards  under  vorst 
case  conditions  on  and  in  the  immediate  vicinity  of  the  Air 
Force  base. 

DATED:  August  5,  1977. 


Subscribed  and  sworn  to  before  me, 
this  Sth  day  of  August,  1977. 


i  L  l/JjjrrthMx 

Notary  public  in  and  for  said 
County  and  State 


€\  C'~IC1/.L  S?.AL  J 

-\  U:»A  A  WYGSiN 

•,.j  opr.  :  •  .  tilC  CA'.'TQNIA 

y  Iaj.h  cut*  ccw-rr  I 

_ _ Cy  anm.  n;)m  uxr  j  IB) 

1541  ffll  MIN  U,  M*  Alw.  CA  *4544 
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LUXE,  LX8ICXI  ir  PERRY 
Attorneys  at  Law 
•47  fifth  Sunt 
Santa  Rom,  CA  95404 
(707)  $44-4942 

Attorney*  for  Plaintiff* 


IN  TIOE  UNITED  STATES  DISTRICT  COURT  rOR  THE 
EASTERN  DISTRICT  Of  CALIFORNIA 


CITIZENS  CONCERNED  ABOUT  PAVE 
PAWS,  an  unineorporatsd  asso- 
eiatlon,  LALA  CADE,  NAT  P. 
PEARCE,  HAROLD  DAWSON,  and 
MABEL  MCFARLAND, 

Plaintiffs, 


JOHN  C.  STETSON,  *#eratary 
of  ths  United  Stats*  Air 
Fores,  Colons 1  FRANK  SMITH, 
Lieutenant  Colonel  PAUL  T. 
Me EACH* AN,  colonel  ROBSRT 
BFCXJEl  and  Colonel  JOHN  j. 
TOBIN, 


Defendants . 


PACIFIC  LEGAL  FOONOATXON,  e 
nonprofit  California  corpora¬ 
tion, 

Oefendant-Xntervenor. 


CIVIL  MO.  S77-413-PCW 


(proposed)  faa 

STIPULATED  JUDGMENT  I 


IT  IS  HERESY  STIPULATED  by  and  between  plaintiffs,  federal 
defendants  and  intervening  defendant*,  through  their  respective 
counsel,  that  judgaent  My  be  entered  in  the  above-entitled 
eeuse  on  the  following  tern*  and  conditions < 

A.  Plaintiff*  have  maintained  this  action  in  an  effort  to 
compel  the  United  State*  Air  Perce  to  prepare  and  circulate  a 
draft  end  finai  Environmental  Impact  Statement  on  the  PAVE  PAWS 
project,  located  et  Seels  Air  Force  Bees,  California,  The  primal 
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concern  of  tbo  plaintiffs  Is  tbs  possibility  of  haraful  bsslth 
effects  resulting  fros  exposure  to  electroaagnetic  radiation 
uhlcn  will  easnste  fros  said  project.  The  defendants  bsve  main¬ 
tained  and  asserted  that  tbs  actual  power  density  exposure  levels 
created  by  PAVE  PAWS  ulll  be  eatress ly  low  and  that,  therefore, 
no  Environaental  Zapact  Statement  Is  required.  Plaintiffs  will, 
and  hereby  do,  wslve  any  right  they  nay  have  to  further  challenge 
the  adequacy  of  the  defendants'  environaiental  review  or  to  requlri 
the  defendants  to  prepare  an  Environaental  Impact  Statement  In 
exchange  for  defendants'  agreeaent  to  comply  with  the  provisions 
contained  herein.  By  entering  into  this  stipulated  Judgment, 
the  defendants  do  not  concede  or  admit  that  exposure  to  alcrowave 
power  densities  up  to  and  Including  10  aw/ca2,  and/or  tbs  equiva¬ 
lent  free  space  electric  field  strength  of  200  V/w,  the  197* 

ANSI  recoaseoded  guide  for  exposure  of  personnel  under  noraal 
environaental  conditions,  Is  or  nay  be  harmful.  Likewise,  by 
entering  into  Mils  stipulated  Judgment,  the  plaintiffs  are  not 
adaitting  or  conceding  tbat  the  defendants  have  adequately  com¬ 
plied  with  the  provisions  of  tbe  national  Environaental  Policy 
Act. 

B.  XT  IS  HEREBY  ORDERED  THAT: 

( 1 )  The  actual  tlae-avereged  electroaagnetlc  radiant 
power  densities  and  peak  power  densities  emanating  froa  the  PAVE 
PAWS  Installation  shall  st  no  tlae  exceed  the  following  levels  : 

(a)  At  a  dlatanca  of  approximately  3*00  feet  the 
power  density  shall  not  exceed  0.027  aw/ca2  tlae-averaged  over 
one  second,  and/or  0.11  aw/ca2  peak  and  tbe  equivalent  free  space 
electric  field  strength  of  spproxlastely  7«*  V/a  for  each  plane 
polarized  coaponent  of  tbe  circularly  polarized  radiation. 

(b)  At  tbe  closest  pbysical  and  populated  structun  , 
which  Is  at  a  distance  of  spproxlastely  7800  feet  the  power 
density  shall  not  exceed  0. 0056  aw/ca2  tlae-averaged  over  one 
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ueont,  eno/or  0.022  my /cm2  peak  and  the  equivalent  fr««  space 
electric  field  strength  of  approxlaately  3.3  V/a  for  each  plana 
polarized  eoaponaat  of  the  circularly  polarized  radiation. 

Tne  aforaaantloaeo  leva la  are  baaed  upon  predicted  valuaa 
of  raoiation  for  thia  particular  radar  at  tbla  particular  loca¬ 
tion,  and  defendanta  do  not  aoait  or  concede  that  aaid  levela 
represent  a  health  or  aafety  atandare  or  nave  any  clinically 
significant  of facta. 

(2)  (a)  Tea  defendanta  aball  periodically  aurvey  the 

vicinity  of  the  PAVE  PAWS  inatallatlon  for  the  elactroaagnotlc 
power  densities  emanating  from  aald  Inatallatlon.  Said  aurvey 
ahall  be  Initiated  during  the  ayatea  teat  and  ahall  continue 
thereafter!  at  leant  annually ,  throughout  the  entire  operating 
life  of  PAVE  PAWS.  Prior  to  aaking  aald  aurvey,  defendanta  abell| 
notify  plaintiff a  of  the  data  and  tine  of  the  planned  aurvey lng. 
Plaintiffa,  the  CPA,  or  the  California  Department  of  Wealth  may 
accompany  the  aurvey  taaa  and  obaerve  and  record  ita  procedure* 
and  reeulta.  Detaila  of  the  toata  will  be  unclaaalfled  and  a  cop^ 
of  th«  report  of  aurvey  reaulta  will  be  furnlanea  to  plaintiffa, 
Beglon  XX,  EPA,  and  the  California  Department  of  Health  within 
sixty  daye  of  the  aurvey. 

(b)  Meaaurenenta  ahall  be  taken  at  the  following 
points  aa  a  minimum i 

J,.  One  aeaaureaent  at  a  point  on  the  baao  prop¬ 
erty  line  which  la  3400  feat  north  froa  PAVE  PAWS; 

£.  One  aeaaureneat  at  a  point  on  the  baao  prop¬ 
erty  at  the  eloaeat  phyelcal  and  populated  structure  which  la 
approximately  7800  root  aouth  froa  PAVE  PAWS. 

(e)  The  prlaary  aeaaureaent  ayateu  will  conalat 
of  calibrated  antenaaa  connected  through  appropriate  attenuators 
to  a  field  intenalty  aetar  and/or  a  apectrua  analyzer.  Xt 
la  recognised  that  la  recording  aeaaureaenta  at  the  low  levela 
apedfied,  particularly  in  an  uncontrolled  envlroaaent, 
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inaccuracies  within  the  Metering  or  recording  devices  could  occur 
Therefore,  the  plaintiffs  and  defendants  agree  that  the  validity 
of  the  measurements  taken  at  the  levels  stipulated  are  recordable 
r.liacly  only  to  witnin  an  accuracy  of  plus  or  ainu->  1.5  db. 

I  defendants  shall  be  peraltted  to  utilise  advanced  equipment  as 
suci:  equipment  thereafter  becomes  available  and  appropriate  at 
the  time  the  eeasurenents  are  nude. 

(a)  Defendants  will  take  measurements  to  determine 
the  ambient  radiation  on  a  one-tine  basis  prior  to  the  addition 
of  radiation  Tram  PAVE  PAHS  at  the  following  locations  as  a 
minimus: 

2*  Ona  aeasurenent  at  a  point  on  the  base  prop¬ 
erty  line  which  is  3400  feet  north  froa  PAVE  PAWS; 

2.  One  aeasurenent  at  a  point  on  the  base  prop¬ 
erty  at  the  closest  physical  and  populated  structure  which  la 
approximately  7800  feet  south  froa  PAVE  PAWS; 

3.  One  aeasurenent  within  the  corporate  Units 
of  Marysville  and  Tuba  City,  California. 

(e)  Defendants  shall,  prior  to  the  operation  of 
the  radar.  Install  and  operate  a  permanent  moni-toring  and  record¬ 
ing  device  at  a  point  on  the  base  property  at  the  closest  physics 
|  and  populated  structure  which  la  approximately  7800  feet  south 
from  PAVE  PAWS.  This  device  shall  be  capable  of  detecting  and 
recording  individual  PAVE  PAWS  radar  pulses  of  peak  power 
densities  between  0.025  and  25  aw/ca?  in  at  least  256  logarithmic 
steps.  Each  of  ths  pulses  should  be  labeled  by  its  relative  time 
of  arrival  within  0.1  seconds  and  so  recorded.  A  permanent  read¬ 
able  record  of  electronically  recorded  radar  pulses  shall  be 
generated  at  lsast  twice  a  month.  (See  Attachment  A  for  two 
suggested  designs ) . 

Defendants  shall  provide  to  the  plaintiffs,  at  least  once 
every  three  months,  a  record  of  all  measurements  which  exceed 

0.025  mw/ci2,  with  the  time  and  level  of  each  such  measurement. 
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Further,  the  defendant*  shall  provide  the  plaintiffs  with  a 
record  of  all  aaasureaaata ,  if  any,  exceeding  0.07$  mv/cn2 
within  two  weeks  of  the  aeaauraaant  and  shall  Include  the  tine 
and  level  of  each  such  measurement. 

(3)  The  United  States  Environmental  Protection  Agency, 
the  California  Department  of  Health,  and/or  a  neaaureoent  teas 
appointed  by  plaintiffs  shall  also  be  allowed  independently  to 
neasure  power  densities  at  the  above-sen cloned  points  and  dis¬ 
tances  ,  and  shall  be  allowed  to  enter  the  base  for  this  purpose 
upon  proper  identification.  Aeeaaa  to  aacure  areas  will  be 
allowed  only  to  persone  with  auitable  security  elearences. 
Representatives  of  defendants  will  aceoapany  the  Independent 
monitoring  toea  and  obssrva  and  record  its  procedures  end  results 
Plaintiffs  will  furnish  copies  of  any  independent  monitoring 
teaa'a  observations  which  thay  recalve  to  the  U.S.  Attorney, 
Sacraaento,  California,  and  to  ths  Commander,  Beale  Air  Force 
Base,  within  sixty  days  after  receipt  of  the  measureaents. 

(4)  (e)  Tba  federal  dtfendants,  tbslr  successors 
in  of rice  and  tbolr  reapectlvo  employees,  servants,  attorneys 
and  agents  thereof,  and  all  othsr  persona,  in  active  concert 
or  participation  with  than  shall  lnaediately  cease  operation 
of  the  PAVE  PAWS  installation  if  the  actual  power  densities 


emanating  from  PAVE  PAWS,  aa  measured  by  any  of  the  above* 
aentloned  monitoring  teaaa  or  devices  at  any  of  the  above- 
mentioned  locations,  axcaad  tba  then-applicable  national  standard 
Howsver,  if  tha  Commander- ln-Chief ,  North  American  Air  Defense 
Command,  tha  Operations  Off tear  la  charge  at  tha  KORAD  Combat 
Oparatlona  Center  at  tha  time,  or  the  successors  In  interest  or 
either  of  them,  determine  la  good  faith  that  unusual  national 
dsfanas  considerations  preclude  aucb  actios,  transmission  say 
contlaus.  This  decision  must  ba  mads  pursuant  to  said  unusual 
national  daftasa  considerations  and  shall  not  ba  a  standing  order 
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or  bo  sads  in  advance  of  tbw  circumstances  giving  rise  to  unusual 
national  defense  considerations.  Zn  such  event,  defendants  will 
immediately  notify  plaintiffs  that  such  a  decision  has  been  made 
and  tike  all  feasible  steps  to  minimize  the  excess  emissions  and 
prevent  exposures  to  levels  in  excess  of  the  then-applicable 
national  standard  pending  completion  of  permanent  reuuctior. 
measures,  further,  if  a  decision  is  made  to  continue  tranaclasiflt 
in  excess  of  the  then-applicable  national  standard,  the  defendant: 
shall  immediately  notify,  in  writing,  the  Secretary  of  Defense, 
the  President  of  the  United  States  and  the  Court,  that  they  are 
operating  the  installation  in  a  manner  that  poses  serious  health 
and  safety  threats  to  persons  on  and  around  Beale  Air  Force  Base, 
and  that  the  decision  to  so  operate  was  mada  because  of  unusual 
national  defense  considerations.  Such  unusual  national  defense 
considerations  shall  be  given  in  detail,  along  with  reasons  why 
the  installation  cannot  be  operated  at  or  below  the  levels 
specified  in  this  Judgment  and  an  estimate  of  the  time  necessary 
to  bring  the  installation  into  compliance  with  the  levels 
specified  in  paragraph  8. <15 (a)  and  (b).  All  information  which 
is  not  classified  shall  be  made  available  to  the  plaintiffs  and 
In  no  event  shall  the  information  related  to  the  causes  of 
improper  operation  or  the  estimated  time  required  to  bring  the 
installation  into  compliance  be  classified. 

lb)  The  federal  defendants,  their  successors 
in  office  and  their  respective  employees,  servants,  attorneys 
and  agents  thereof,  and  all  other  pwsons,  in  active  concert  or 
participation  with  them  shall  immediately  cease  operation  of  the 
PAV£  PAWS  installation  if  the  actual  power  densities  emanating 
from  PAVE  PAWS,  aa  measured  by  any  of  the  above-mentioned 
monitoring  teams  or  devices  st  sny  of  the  above-mentioned  loca¬ 
tions,  exceed  .1  mw/cm^  time-averaged  and/or  .4  mw/cm“  peak 
power.  However,  if  the  Commander- in-Chief ,  North  American 
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Air  Defense  Command,  the  Operations  Officsr  in  charge  st  tha 
NORAD  Combat  Operations  Csntsr  at  the  tiae,  or  the  successors 
in  interest  of  either  of  then,  determine  In  good  faith  that 
unusual  national  defense  considerations  preclude  such  action, 
transaisslon  nay  continue.  This  decision  Bust  be  aade  pursuant 
to  said  unusual  national  dsfanss  considerations  and  shall  not  be 
a  standing  order  or  be  sade  in  advance  of  the  clrcunstances 
giving  rise  to  unusual  national  defense  considerations.  In  suer, 
event,  defendants  will  Immediately  notify  plaintiffs  that  such 
a  decision  has  been  aada  and  take  all  feasible  steps  to  minimise 
the  excess  eaisslons  and  pravant  axposures  to  levels  in  excess  of 
.1  ov/ca2  pending  coapletlon  of  permanent  reduction  measures. 

(cl  Zn  the  event  that  tlaa-averaged  or  peak  power 
emissions  emanating  from  PAVE  PAWS,  as  aeasured  by  tha  Air  Force 
or  other  concerned  agencies  exceed  the  levels  specified  in  para* 
graph  D.UKal  or  (bl  above,  the  defendants  will  conduct  an 
investigation  to  determine  the  cause  or  causes  of  the  excess  and, 
in  cooperation  with  plaintiffs'  representatives ,  will  identify  a 
courae  or  courses  of  action  which,  if  taken,  would  reduce  the 
levels  to  those  specified  in  paragraph  B.(l)(a)  or  (b)  above. 
Within  a  reasonable  tiae,  the  defendants  will  take  the  corrective 
actions  Indicated  by  its  investigation  unless  the  Commander-In- 
Chief,  Worth  AsMrlcaa  Air  Defense  Command ,  makes  a  good-faith 
determination  that  to  do  so  would  be  Incompatible  with  unusual 
national  dafanse  considerations .  This  decision  must  be  aade 
purauant  to  said  unusual  national  defease  considerations  and 
shall  not  he  a  standing  order  or  be  aade  in  advance  of  the 
circumstances  giving  rise  to  unusual  national  defense  considera¬ 
tions. 

(d)  (lj  Zf,  pursuant  to  paragraph  (41(a)  a 
decision  is  aade  to  operate  the  radar  installation  in  excess  of 
tbs  then  existing  national  standard  and  the  tiae  estlaate  for  suci 
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continued  operation  exceeds  thirty  days  or  if  in  fact  it  takes  mo^e 
than  thirty  days  to  bring  the  installation  into  compliance  with  tl 
levels  contained  in  paragraph  B. (11(a),  or  if  the  decision  is 
cade  to  operate  the  radar  installation  in  excess  of  the  then  ex* 
i sting  national  standard  aore  than  three  (3)  time*  in  any  twelve 
( 12)  month  period,  then  the  defendants  shall  immediately  prepare 
and  circulate,  In  conformity  with  the  then  applicable  provisions 
of  the  Motional  Environmental  Poliey  Act,  a  draft  and  final  Environ 
mental  Impact  Statement  on  the  decision  to  so  operate  the  in¬ 
stallation,  and  defendants  will  pay  to  plaintiffs,  through  their 
attorney  of  record  herein,  all  attorneys'  fees  and  costs  Incurred! 
in  bringing  this  action  in  the  sum  of  $12,000. 

(2)  If,  pursuant  to  paragraph  (A)(c)  a  decision 
is  made  not  to  undertake  corrective  actions  or  if,  as  revealed 
by  any  of  the  monitoring  devices  provided  for  herein,  it  is 
determined  that  the  radar  installation  has  operated  in  excess 
of  the  levels  contained  la  paragraph  B.(l)(a)  or  (b>  on  sixty  ( 60} 
occasions  in  any  twelve  (12)  month  period,  then  the  defendants 
shall  immediately  prepare  and  circulate,  in  conformity  with  the 
then  applicable  provisions  of  the  National  Environmental  Policy 
Act,  a  draft  and  final  Environmental  Impact  Statement  on  the 
decision  to  so  operate  the  installation.  It  is  understood  that 
the  reason  for  preparing  an  Environmental  Impact  Statement  under 
these  circumstances  is  the  controversial  nature  of 

such  operation  and  by  so  agreeing  herein  the  defendants  are  not 
admitting  or  implying  that  such  opiratlon  will  or  might  sub¬ 
stantially  effect  the  quality  of  the  human  environment. 

C.  In  the  event  that  the  defendants  should  increase  the 
power  output  of  the  radar  Installation  over  and  above  what 
is  denominated  in  the  Environmental  Assesamant  as  the  Growth 
Option  by  a  factor  of  15%  or  more,  then  the  defendanta  shall, 
prior  to  any  financial  or  physical  commitment  to  auch  an  lacreaaJ 
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prepare  and  circulate  a  draft  and  final  Envlroneuntol  Impact 
wiwteuuat  on  aucti  an  locraaaa.  Said  Environmental  Impact  Scale- 
bj«  :-r.all  conl'ai*a  in  all  raapaeta  to  tna  tn«n  existing  National 
i;. . ; r  .isnntal  Policy  Act  and  any  regulation."  pertaining  thereto. 

Aa  aoon  aa  practical  after  antry  of  judgment  heroin, 

•  r . i  later  than  twenty-four  (24)  months  after  such  judgment, 
the  defendants  shall: 

(1)  Commence  studies  by  ins» ’.ruti-.g  it  -  •••-.•  nnu/or 
r.i  .iff '*1  renerrch  prt*»r»M*  of  high  quality  it: :  to  establlst 
the  -*..hold  power  densities  at  which  low-level.  Jo...  -tars  ex¬ 
posure  to  rsdiatlon  pulses  of  S-20  n-sec  wide,  0.C1-:  *  pulses 
per  second  at  frequency  ranges  of  375-500  hdx  can  contribute  to 
clinically  significant  Biological  offsets  in  hurans.  The  above 
peramlters  were  eelueteo  to  elaulste  frequency  and  tine  dependant! 
characteristic  of  radiation  produced  by  Air  Force  solid  state 
nodule  phased  array  radars.  Zn  accordance  with  the  published 
1973/1974  recommendation*  of  ANSZ  C95,  describing  twenty  research 
needs  the  Air  force  will  emphasise  in  its  studies  at  least  one- 
iJU'tn  of  those  wnlcfa  are  particularly  relevant  to  and  identified 
;>«  rsi-vareh  needs  for  PAVE  PANS  ee  follows: 

(a)  Effects  oo  differentiating  cells,  especially 
sensitive  to  OHf  radiation  during  fetal  development  end  repro¬ 
ductive  processes  (research  need  No.  51; 

(b)  Ths  time  delayed  appearance  of  effects  produce: 
by  low-level,  long-term  0HP  exposure  (research  need  No.  7); 

(c)  Quantification  of  local  fiald  distributions 
and  absorbed  powor  patterns  in  realistic  models  of  parts  of  the 
hucan  body  (research  need  No.  10).  (Zt  la  suggested  that  the 
work  of  J.  C.  Lin  on  interaction  of  two  cross-polarized  electro- 
magnetic  waves  with  eraalal  structures  seeds  extending  to  lower 
frequencies  and  to  a  range  of  sixes  from  new-born  to  adult  humans 
and  tha  work  of  C.  M.  Veil  naada  refining  to  eliminate  uncertaln- 
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Ties  due  tc  the  task  of  knowledge  of  oiolectrlc  properties  of 
v’»*io>is  human  tissue  such  u  the  br%ir.  in  order  to  establish 
the  ihrorpticn  characteristics  of  human  hoods  and  to  determine 
the  Iv cation  and  extent  of  internal  "hot  spots"/; 

(4)  Epidemiological  studios  of  po»n™.:/a  exposed 
*c  r'.'latlon  fro  a  the  upper  VHP  to  the  middle  L'K.-  .-».i(>e  (see 
•  •  «!•»»•••*•  need  Mo.  19). 

shovs-itrnt J  studies  will  it  conduct.- .■  tr.  part  of 
••*•  .  •••j-all  Mr  .'csv,.  2= dialler  Blo-«fio..ta  Research  pragma. 

ill  Or:  con  .lusted  by  researchers  with  strong  biological  and 
••Voctr esarrnetic  c*.*lneering  competence  anu  ahaU  employ  otate-of- 
r.fir-^rt  instrumentation.  The  research  will  ce  funded  and  manned 
in  a  ..inner  which  will  avoid  discontinuities  that  could  roouce  the 
validity  of  those  experiments  that  span  long  time  periods.  The 
roi.ul: a  of  the  above  research  programs  will  be  reviewed  by 
c 1c interested  peers  and  will  be  made  available  tc  national! 
state  ..id  professional  bodies  concerned  with  the  development  of 
nonionizing  radiation  exposure  guidelines  and/or  s cot. 1 \rdi •  The 
rrsul t«  of  the  research  will  be  submitted  for  publics. Ion  to 
uucriainatlns  journals  of  high  standing  and  integrity. 

(2)  The  Mr  Force  will  fund  research  and  development 
projects  needed  to  implement  the  recommendations  of  J.  Mitchell 
from  tno  School  of  Aarospace  Medicine  regarding  interference  with 
caraiac  pacemakers.  (Reference  page  5  of  Attachment  2  of  the 
Environmental  Assessment  prepared  for  FAV2  PAWS,  Beale  Air  Force 
base . ) 

E.  The  Court  snail  retain  jurisdiction  to  enforce  the  taros 
and  conditions  of  this  Judgment. 

Oi.iEos _ 
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ATTACH***?  A 

1.  This  aeasurlng  and  recording  device  could  consist  of 
the  following  eoaponeats ; 

(a)  Oao  to  thro*  antennas  suitably  positioned  In 
front  of  tbs  above-asationed  building' to' Intercept  the  "near 
horizon*  rsdlatioa  directed  In  a  southerly  direction  froe 
PAVE  PAWS, 

(b)  A  logarlthalc  output  receiver,  teaperature 
balanced  and  stabilized,  spanning  3-4  decades, 

(c)  A  threshold  detector, 

(d)  A  leading  edge  detector, 

(e)  A  saapls  hold  circuit, 

(f)  An  a/d  converter  (at  least  8  bits), 

(g)  a  24  bit  output  dock  t Using  the  arrival  of  the 
radar  pulsea  (triggered  by  the  output  of  the  threshold  detector), 

(h)  A  18-32  k-blt  buffer  ueuory  to  store  the  inforuatioi 
about  the  pulse  height  sad  tlae  of  arrival  of  the  intercepted 
radar  pulses, 

(1)  A  prograwaable  digital  recorder  to  record  the  radar 
pulse  tlae  and  height  coordinates  for  later  print-out  or  plot-out 


(J)  A  suitable  power  supply  equipped  with  a  battery 


backup. 


2.  The  requested  aoni taring  could  be  sccoapllshed  by  sa 
HP8581A  autoaatlc  spectrua  analyser  with  the  addition  of  a  digits: 


output  clock  and  backup  battery. 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  IX 

21 S  Fremont  Street 
Sen  Francieco.  Ca.  941  OS 


Project  #D-UAF-K11018-CA 


Gif G  0  r •  *c-g 


Major  Wall 

Department  of  the  Air  Force 

Headquarters  Air  Force  Systems  Command/SDED 

Andrews  Air  Force  Base,  DC  20334 


Dear  Major  Wall: 

The  Environmental  Protection  Agency  (EPA)  has  received  and 
reviewed  the  draft  environmental  impact  statement  (DEIS) 
titled  OPERATION  OF  THE  PAVE  PAWS  RADAR  SYSTEM  AT  BEALE 
AIR  FORCE  BASE,  CA~. 

The  EPA's  comments  on  the  DEIS  have  been  classified  as 
Category  LO-1.  Definitions  of  the  categories  are  provided 
on  the  enclosure.  The  classification  and  the  date  of  the 
EPA’s  comments  will  be  published  in  the  Federal  Register 
in  accordance  with  our  responsibility  to  inform  the  public 
of  our  views  on  proposed  Federal  actions  under  Section  309 
of  the  Clean  Air  Act.  Our  procedure  is  to  categorize  our 
comments  on  both  the  environmental  consequences  of  the  pro¬ 
posed  action  and  the  adequacy  of  the  environmental  state¬ 
ment. 


The  EPA  appreciates  the  opportunity  to  comment  on  this  draft 
environmental  impact  statement  and  requests  three  copies  of 
the  final  environmental  impact  statement  when  available. 

If  you  have  any  questions  regarding  our  comments,  please 
contact  Susan  Sakaki,  Acting  EIS  Coordinator,  at 
(415) 556-6695. 

Sincerely  yours,  ^ 

Carl  c.  Rohnert,  ,  Director 
Surveillance  and  Analysis  Division 

Enclosure 
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m  eunen  cocas 


aassssaasak  ***•<*■  «<  ^uw 

U> — Lack  of  Objections 

Ok  haa  no  objection  to  the  proposed  aetion  as  described  in  tho  draft 
impact  ititawati  or  suggests  only  minor  changes  in  tho  proposed  action. 


Ok  has  reservations  ooocorniaf  tho  environmental  affects  of  certain 
aspects  of  the  proposed  action.  Ok  believes  that  further  study  of 
enpfsetod  ait erne tivee  or  modifications  it  required  and  haa  asked  the 
originating  federal  afency  to  raaaeeaa  these  aspects. 

Bh— tnrirf— ant  ■  1 1  y  On  satisfactory 

Ok  believes  that  the  proposed  aetion  ‘t  unsatisfactory  because  of  lta 
potentially  harmful  effect  on  the  env.  orasant.  rurthernore.  the  Agency 
believes  that  the  potential  safeguards  which  niqht  he  utilised  nay  not 
adequately  protect  tho  environment  from  hessrds  arising  from  this  action. 
Ibo  Agency  rooaneands  that  alternatives  to  the  action  bo  analysed  further 
(Including  tho  possibility  of  no  action  at  all) . 

of  tho  Imiact  itatsnont 

Category  1— adequate 

the  draft  impact  statement  adequately  sets  forth  ths  environmental 
Impact  of  tho  propoeed  project  or  action  as  wall  as  alternatives  rea¬ 
sonably  available  to  the  project  or  action. 

Category  2—  Insufficient  Information 

Dk  believes  that  the  draft  lapaet  statement  does  not  contain  suffi¬ 
cient  information  to  eaeees  fully  the  environmental  impact  of  the  pro¬ 
posed  project  or  action.  However,  from  the  Information  submitted,  the 
Agency  is  able  to  make  a  preliminary  determination  of  the  impact  on 
tho  environment.  Ok  haa  requested  that  the  originator  provide  the 
information  that  nee  not  included  in  the  draft  statement. 

Category  3— Inadequate 

m  believes  that  tha  draft  impact  statement  dose  not  adequately  eeaess 
the  environmental  impact  of  the  proposed  project  or  action,  or  that  the 
statement  inadequately  analyses  reasonably  available  alternatives.  The 
Agency  has  requested  more  information  end  analysis  concerning  the  poten¬ 
tial  environmental  hasarde  and  has  asked  that  substantial  revision  be 
made  to  the  impact  statmmnt. 

If  a  draft  impact  statement  la  assigned  e  Category  1,  no  rating  will  be 
made  of  the  project  or  action,  since  e  basis  does  not  generally  exist  on 
which  to  make  such  e  determination. 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  IX 

215  Fremont  Street 
Son  Francisco.  Ca.  94105 


Project  #D-UAF-K11018-CA 
Major  Wall 

Department  of  the  Air  Force 
Headquarters  Air  Force  Systems  Command/SDED 
Andrews  Air  Force  Base 
Washington  DC  20334 


C  r  r:  i  ci  «'*c 


Dear  Major  Wall: 

The  Environmental  Protection  Agency  (EPA) ,  Region  IX  sent  a 
comment  letter  to  you  on  8/30/79  for  the  Draft  EIS  titled 
OPERATION  OF  THE  PAVE  PAWS  RADAR  SYSTEM  AT  BEALE  AIR  FORCE 
BASE,  CA, 


This  is  to  confirm  the  conversation  of  9/18/79  with  Jim 
Zenner  of  my  staff  indicating  that  additional  comment  from 
the  EPA's  Office  of  Radiation  Programs  may  be  forthcoming  on 
the  above  mentioned  Draft  EIS.  These  comments  may  reflect  a 
change  in  rating  on  the  Draft  EIS. 


31 


If  you  have  any  questions  on  this  matter  please  contact  me 
at  (415)556-6695. 


Sincerely  yours, 

Susan  Sakaki 

Acting  EIS  Coordinator 
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UNITEO  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 
Environmental  Research  Canter.  Research  Trisnalc  Park.  KC  277 li 

c-t£  October  2$,  1979 

Review  of  Draft  Environmental  lapse c  Ststsrent  for  the  Operation  of 
the  PAVF.  PAWS  winder  Syctcm  at  Bealo  Air  Force  Daae,  California 

lidnlei  Fi^Ce/rtlli'^ireetor 
Experimental  Biology  Division  (MD-71) 

Mr.  Joe  ticCabe 

Office  of  Environmental  Review  (A-104) 


On  February  16.  1979.  the  Experimental  Biology  Division  of  the' 
Health  Effects  Research  Laboratory/RTP  provided  an  extensive  review  of 
the  draft  SIS  for  operation  of  a  PAVE  PAWS  systofa  on  Cape  Cod  to  the 
Office  of  Federal  Activities.  These  extensive  comments  and  suggestions 
were  largely  incorporated  into  the  Final  EIS  published  by  Che  Air  Force 
in  May  1979  (HQ  AFSC  TR  79-04) .  The  present  draft  EIS  for  a  FAVE  PAWS 
syataa  in  California  is  essentially  a  companion  piece  since  only  the 
locale  bee  changed. 

We  have  completed  a  review  of  those  sections  of  ehe  present  EIS 
which  are  vlthiti  our  areas  of  competence.  Specifically  these  are: 
Chapter  3:  Probable  Impact  of  the  Proposed  Action  on  the  Environment 
through  Section  3. 1.2.3;  Appendix  A:  Rader  and  Antenna  Characteristics; 
Appendix  B:  Electromagnetic  l;«  . ration  (DUt)  Field  Measurements  and 
Comparison  with  Calculations;  ind  Appendix  C;  Human  Exposure  to  Radio- 
frequency  Radiation  (UFA)  t 

Our  overall  impruesicn  of  r  *«  draft  document  hikI  specific  consent* 
are  attached. 

Attachment 


cc:  Dr.  Hueter  (HD-31) 
Dr.  Mills  (A.VS-460) 
Mr.  Jenes  (/da-460) 
Ms.  Hill  (RD-68J) 

>4  Dr.  Poison  (SHI) 


S»  Pr  !)>«■«  (In.  ).?«) 


suejicf 

rasa 
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REVIEW  OF  THE  U.S.  AIR  FORCE  DRAFT  EITVIRCEDSENTAI. 

IMPACT  STATEMENT  TOR  OPERATION  OF  THE  PAVE  PAMS  RADAR  SYSTEM 
AT  SEALE  AIR  FORCE  BASE,  CALI?Or;:iA 

Prepaced  by 

Experimental  Biology  Division 
Health  Effects  Research  Laboratory 
U.S.  Environmental  Protection  Agency 
Research  Triangle  Park,  North  Carolina  27711 


A.  Overall  Impression 

This  draft  California  E1S  is  a  direct  descen.'.ent  of  the  Final 
Cape  Cod  E1S  which  benefited  from  the  extensive  review  solicited  by 
the  Air  Force  for  the  first  document.  Consequently,  in  our  opinion, 
this  Is  a  comprehensive,  readable  and  quite  accurate  assessment  of  the 
potential  environmental  impact  of  the  operation  of  PAVE  PAUS. 


B .  Specific  Co.tn-cnts 


Appendix  A  -  The  I'AV;;  P.V.o  system  in  California  is  said  to  be  identical 
to  the  one  installed  at  Cape  Cod.  The  operating  characteristics, 
therefore,  would  be  identical  and  our  previous  comment  on  the 
appropriateness  of  the  use  predictive  methods  for  establishing 
a  model  of  the  El'S  field  c.::-trubution  is  applicable. 

Appendix  B  -  Although  no  a.*  b . er. t  EltR  field  measurements  have  been 
made  at  the  California  sir?;  it  is  our  opinion  that  because  of  the 
identical  naturs  of  the  '  ,j.  that  the  field  measurements  made  on 
Cape  Cod  which  eppesr  con sustent  with  expected  values  will  also  bn 
applicable  to  this  asa. 


Appendix  C  - 

Page  C-8  -  The  S hands la  (1978;  reference  which  provides  the  data 

on  Soviet  population  exposure  standards  is  noc  included  in  the 
Reference  section. 
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Page  C-15  -  In  paragraph  2  of  Section  C.6.1  "classical  thermodynamics" 

should  read  "i.cati.itical  thermodynamics."  The  latter  is  the 
discipline  that  relates  thermodynamic  quantities  to  molecules. 
Classical  thermodynamics  speaks  only  of  energy  flow  in  macroscopic 
systems. 
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The  third  paragraph  discusses  in  more  detail  the  phenomenon  presented 
In  paragraph  2,  i.c.  the  random  spaed  or  change  in  disorder  of 
molecules  is  accomplished  by  absorption  of  quanta.  Thorcfore,  the 
first  sentence  of  paragraph  3  should  be  revised  to  reed:  "The 
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Increase  of  kinetic  energy  or  disorder  of  r.oloculaa  takes,  place 
kL  absorwticn  of  energy  sc  specific  discrete  frequencies  In  the 
form  of . . ." 

Page  C-18  -  Lose  paragraph  -  A  sentence  should  be  added  indicating 

Chat  Che  ground  plane  condition  Is  the  nose  likely  one  for  human 
env  iroruaentai  exposure. 

Pago  019  -  Third  paragraph  -  Another  sentence  should  be  added 
recognizing  the  possibility  that  localized  body  temperature 
Increases  nay  occur  at  paak  powers  as  high  as  1400  p«f/co^  (and 
power  90  jtW/c ■ar) ,  vhlc'.iare  the  maximum  uncontrolled  exposure 
conditions. 

Page  C-22  -  Second  paragraph  -  Tho  mechanise  for  "microwave  hearing" 
nay  be  ra-evaluAted  in  reuse  of  Fray’s  latest  paper  [Science  209: 

232  (1979)]  which  claims  Chat  transduction  does  not  occur  at  the 
skull. 

Last  paragraph  and^Page  C-23  -  It  Is  not  clear  on  Page  C-22  that  the 
700  and  1400  .W/cn*  figures  are  peak  power  denslci.  ..  This  is 
important  be.  tuse  Adey  at\J  Blackman  have  shown  the  Ca  efflux  effect 
(discussed  or  C-23)  at  700-800  uW/ca^  average  power  density.  Inis 
is  a  puaalVie  point  of  cor  fusion.  Also,  Blackman  (1977)  should  l>e 
referenced  as  the  discover. -r  of  the  power  "window"  on  line  23, 
page  C-23. 

Page  C-37  -  Last  psrazres-.  -  The  criticism  is  made  of  the  tech.i  tques 

of  the  exp*. ;  -.rents  co:.J  :crsi  by  Varna,  where  the  body  temperature 
altering  effects  of  nr.  a  sir.*  ..la  are  use!  to  possibly  disclaim  Varna’s 
results.  The  use  of  sr.esr '.csla  was  purpossful,  allowing  the 
exposure  of  th*  testicle.  only.  Tne  changes  in  body  temperature 
"thermostat"  by  anesthes  -  vs-ild  play  little  if  any  part  in 
temperature  a-i just'uerr  »  i  testicles.  Previous  criticisms 
of  Varma's  nualysus  or  ir c-.  is  more  appropriate  than  criticisms 
of  his  exposure  techt  l  ,u. . 

Page  C-39  -  Paragraph  2  -  The  main  paragraph  on  pagz  C-39  ignores  the 
rather  consistent  results  of  increased  resorptions  and  decrear  ; 
fetal  weight  seen  in  rode'.ts  after  microwave  exposure  (and  also 
seen  by  Hacirick,  1977,  in  older  birds).  The  author  should  deal  with 
these  effects  because  of  their  consistent  occurrence,  oven 
though  they  are  seen  at  ovav  10,000  yV/cm^. 

Page  C-40  -  Paragraph  2  -  The  last  sentence  is  inappropriate. 

The  poseiolllcy  that  handling  may  cause  teroeoganesis  is  only 
minimally  cor.trlbutory  to  the  studies  cited.  In  any  case,  such 
handling  exists  in  control  animals  as  well  and  the  experimental 
design  should  factor  out  such  contribution.  To  retain  thl'i 
sentence,  as  an  inference  of  general  doubt  ahuut  the  results  of 
the  cited  studies,  would  not  be  appropriate. 


Page  C-40  -  Paragraph  3  -  The  last  sentence  of  the  last  paragraph 

of  the  sane  section  is  not  true  in  part.  The  cited  studies  did 
not  directly  investigate  the  effects  in  the  pregnant  dans,  only 
in  their  offspring.  The  phrase  "...  to  pregnant  women  or  ..." 
should  be  deleted. 

Page  C-44  -  Paragraph  3  -  The  RJ  hearing,  especially  Lin's 
explanation  nay  need  to  be  re-thought  in  light  of  Prey 
(see  page  C-22) . 

Page  C-46  -  Paragraph  2  -  We  are  not  aware  that  Bavin  (1975a) 
and  Adey  (1978b)  represent  replicate  experiments.  This  should 
be  confirmed. 

Pages  C-52  through  54  -  EEC  Studies.  A  reference  should  be 
added;  Takashima,  S.,  Onaral,  B. ,  Schvan,  H.P.  Effects  of 
Modulated  EJ  Energy  on  the  EEC  of  Mammalian  Brains.  Radiation 
and  Environmental  Biophysics  16:  15-27  (1979). 

Page  C-61  -  Section  C.7.8.3  -  The  changes  in  the  primary  immune 
response  reported  by  Czersfci  following  exposure  of  mice  to  2.95  GHz 
ac  0.5  mU/co*  are  compared  to  Krupp's  results  in  which  mice  were 
exposed  to  2.6  GHz  ac  power  levels  which  produced  a  3*C  rise  in 
rectal  temperacure.  There  is  no  similarity  between  these  two 
experiments  except  as  the  author  states  In  "the  results...  ” 

Page  C-63  -  Paragraph  1  -  The  author  also  feile  to  mention  that  in 

the  experiments  reported  by  Prausnitz  and  Susskind,  an  increase 
in  the  incidence  of  leukemia  was  observed  in  the  microwave-exposed 
mice  despite  the  fact  that  exposure  "  ...  was  found  to  protect  mice 
against  a  pneumonia  infection..." 
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Marin  Municipal  Water  District 

August  22,  1979 
Tils  315.1  and 
238.1.3  sad 
515 


Office  of  the  Assistant  Secretary 
of  tbs  Air  7orea  (SAF/MIQ) 

Washington,  D.C.  20330 

8a:  Draft  CIS  for  Pave  Paws  Radar  Systea  at  Baala  Air  Fores  Bass, 
California 


Daar  Sir: 

As  a  responsible  agency  relative  to  the  action  of  the  above  referenced 
project,  we  are  taking  this  opportunity  to  respond  to  the  Draft  EIS. 

We  find  the  data  In  the  Draft  EIS  to  be  correct  to  the  best  of  our 
knowledge  as  It  relates  to  our  watershed  and  Hill  Valley  AFS.  As 
stated  on  page  4-16,  If  PAVE  PAWS  did  wove  to  Mill  Valley  APS.  a 
significant  adverse  visual  Impact  is  expected.  Any  Increase  In 
traffic  would  also  have  a  emulative  adverse  Impact  since  the  access 
road  to  Mill  Valley  APS  presents  problem  of  poor  visibility  due  to 
Its  drcultuous  nature  and  it  has  a  relatively  narrow  pavement  cross- 
section  with  no  shoulder. 

Thank  you  for  the  opportunity  to  respond  to  the  EIS  and  If  you  have 
further  questions,  please  contact  Eric  MeCuire,  our  Environmental 
Services  Coordinator. 


Vary  truly  yours, 

\ 

/J.  Dietrich  Stroeh 

General  Manager 


EH-.ab 


ANFnUAI  **•■*./*•,  *•*«.**«.** I 
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]  °*Tr5  ate  i  il. 


MOH>  *•»  r*num  Minn  pw  »*•*»»♦ 


MlTin  NM|/  TlufiNOHI  NO. 

Mr.  Brian  U.  Povle.  (916)  440-3557 


|C2  vaw*  O  aw*  cow«v.ic.TiON  'Ant.  tw.tinm  atiHtl,  *■(«,  acOowci.  a.  >mt  tlmi'hmum) 

Letter,  dated  27  Jul  79,  eubject:  Draft  Environmental  Impact 
Statement  regarding  operation  of  the  FAVE  PAWS  Radar  System 

is.  B _ 


ACTlOM  TAKEN  ON  NEQUCSTEO 

IQ  N«NWT  *HWW  OK  fuawiMlD  ON  ON  AQOU  T  Q2  A  C  •  **0»U  C  Oft  CO 

[CD  NCNWCiT  04  T  C  *mv  NA*  »*  ESNSCTCO  Q  **N  OlNCCT  NCNLV 

D  •!  Mtvl  ICnT  YOU  N  COnmuniCATiOs  TO  fS—  MMvJ  TO  OOTAiW  iNfO*«iT>ON 

W«  have  reviewed  che  report,  and  che  work  aa  proposed  will  noc 
conflict  with  flood  eoncrol  or  ocher  programs  vichln  our 
Jurisdiction. 


p] 


CD  tW**ki(0  ON  CD  NCOUKSTtO 


°  czohoe  c.  rorsil 
Chief.  Engineering  Dlvlalaa 


da  roeu  jot.  i 


jin  70  ICPUCCS  ro»TOM  or 

\  HOv  ts  WHICH  WIU 

1C  usco. 


ItrCRHU  OH  rOLtOw-UN  SOTiCt 
(AM  )*o  is)  hi-ia- «»e 


8ceAen*£MT  or  tmc  a»mt 

DCPtMTUIVT  0»  TW  AiMY 

J*f  SMIIMO  t»jis;ci  corps  o« 

fwi  r.ITTCH  M..  I 

unenoeww 

Hwru.Tr  ro<  »»i*»n  uu.  11:0 

SPKED-W 


Office  of  the  Assistant  Secretary 
of  the  Air  Force  (SAF/MIQ) 
Washington  DC  20330 
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Sacramento  Regional  Area 
^  Plannir^  Commission 

Suit*  300. 800X'  Snoot .  Sacfemento.Califomta  9S8M 
(Mailing  Addmos:  PO.  Box  806  .Saermnento.Calitarma 96604) 
(9161441-8630 


COMMISSIONERS 


NOTICE  OF  COMMISSION  ACTION 


O  R  Waltnp  Jr 
(Chairman  I 

Csvflowwiv  City  a* 
Komi** 


September  26,  1979 


JoMpn  E  (Tao)  Shaady 
(Vic*  Chairman) 
SuaarMOr 
SwawwCouMy 

RoOart  N  Slack 
Suaanmai 


Carlo*  St«rn,  Ph.O. 
Department  of  th*  Air  Force 
Washington,  O.C.  20330 


vataCaumy 

Qaorg*  Oavaraua 

SudarviMI 

TuM  County 

WMbur  Graan 


Oear  Or.  Stern: 

RE:  Department  of  the  Air  Force;  Draft  EIS-Qperatlon  pf 
PAVE  PAWS  Radar  System  at  Beale  Air  Force  Base 


Sudd  Co  way 

Ronald  A.  Haadiek* 
Councilman  City  at 
Marywna 

Lawranca  Mark 
Councilman  Cny  Ol 
fuaa  Cny 


The  Centals  si  on  ha*  completed  Its  review  of  your  Draft  Environ¬ 
mental  Impact  Statement  (EIS)  regarding  the  operation  of  the 
PAVE  PAWS  Radar  System  at  Beale  Air  Force  (AFB),  California. 
The  review  was  conducted  by  the  Commission  In  accordance  with 
Its  Areawide  Clearinghouse  responsibilities  for  the  Sacramento 
Regional  Area. 


Jonn  £  Rod*  its 

Councilman  Cilya* 
Sacramanio 


At  Its  meeting  on  September  20,  1979,  the  Consul ssl on  decided 
to  not  comment  on  ttiis  application. 


NflV  Scrt*4«99«r 
C*vnc*tm«A  C*ty  of 
Fonom 


Oof*  £  Wyly 
Cowfteiww*"  City 
woodUhfl 


JWN  A  B«m«« 

(KMCtttlw*  0»r«CTOO 


JURISDICTIONS 
City  at  Roaovtlto 

Sacramento  County 
City  of  Sacramanto 
City  ot  Folsom 
City  of  Galt 
City  of  isloton 
Suitor  County 
City  of  live  Oak 
City  of  Yuba  City 
Yolo  County 
City  of  Davis 
City  of  Winters 
City  of  Woodland 
Yuba  County 
City  of  Marysville 
CHy  of  Wheatland 


If  we  may  be  of  further  assistance,  please  let  us  know. 


*ACeunel  of  Cfty  and  County  Qommmants’ 
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o**ice  or  thc  sccncrARy 
ncsouncEs  suicoing 

1416  ninth  ST«£CT 

99614 

(9161  445  5656 

OMIfimmi  of  Ioni4*v*iiO« 

D«0*n  m*nt  Of  Pi*rt  *no  Qjrni 
O*oartm«nt  of  *oe«*tfy 
0«oartm«nt  of  Natation  ana 
Oc«*n  04w«*osm«ni 
0*Q*rtm*nt  of  Aar**  ana  R*er«jilon 
Otoarimant  of  Witir  Riiourctt 


EDMUND  G  BROWN  JR. 
GOVERNOR  OF 
CALIFORNIA 


Air  KMMfCH  lOlfl 

California  C 04 ft 4i  CsmmiUMn 
California  Conservation  Cora* 

Color 4«o  a  Ivor  |mtq 

AOMurcof  Conservation  «na 
OffOtmom  Commission 
Motions  W4f*f  Qualify  Control  loorat 
Son  Francisco  (My  Conservator  «na 
OlNiWfuf  Commisucn 
SO i la  Mitti  Montfamant  gcara 
St 4(4  Co att 4i  Conservancy 
St4t«  LJ not  Commission 
Statt  Oociamat.on  loaro 
Staia  water  inourcM  Control  toaro 


THE  RESOURCES  AGENCY  OF  CALIFORNIA 
SACRAMENTO.  CALIFORNIA 


*. v #  C  ?  r  1  c  s  Stsrr! 

U.S,  Lepartment  of  the  Air  Force 
Washington,  D.C.  2-321 

Isa:  Mi,  Stern: 


OCT  2  1979 


The  State  of  California  has  reviewed  the  report  concerning  the 
operation  of  the  FA VS  PAW'S  Radar  Sister,  at  Beale  Air  Force  Base, 
so--,  itted  throurh  the  Office  of  Flanr.ing  and  Research.  The  State's 
re  vie  ,  wh.icr.  fulfills  the  retirements  of  Part  II  of  Office  of 
L?naee...s.*.t  an'  si, ire t  Circular  A-55,  was  cooriinatei  with  the  Lepart- 
;.:er. ts  of  Conservation,  Fish  and  Gaxs,  Farits  and  Re  treatior.,  '..'at'-r 
Resources,  Food  and  Agriculture,  and  Health;  the  Air  Resources,  Solid 
..sste  Manage;  e.-.t,  o.-ii  State  Water  Resources  Control  Boards;  and  thc 
itat!  Lends  Cow. lesion. 

The  L-p-.rt  .crt  of  Fish  ar.i  Gome  (LFG,  co. .w-.fr.ts  that  although  the  y-  - 
rsct  of  th.e  Pn'.'l  PA..S  system,  appears  insignificant  to  terrestrial 
a..l  .a Is ,  thc  __u  should  discuss  possible  i.upacts  or.  the  navigational 
ability  of  ... -grating  tiros.  The  radsr  system  woild  te  active  over 
th:  ...for  ;.  it  rotor,  route  of  the  Pacific  Flyway,  used  fcy  four  to 
firs  :..llli  o..  ..si  erf  owl  annually.  These  birds  are  usually  active 
'..r  ts  - ,000  feet  in  elevation.  The  r.orual  migration  corridor  divide' 
'ey  £  north, ’south  lin:  p.accs  tie  eastern  half  within  the  2"-r..ile  son? 

.  entions:  is  the  report.  The  Sutter  National  Wildlife  Refuge  (If...-.) , 
the  Gray  Loire  State  fat  erf  owl  Area,  the  Butte  Si.nh,  and  district  11 
seasonal  marsh  are  within  this  sector.  The  Sutter  if.'R  and  Jistrictl. 
area  arc  a-s o  ..ithli  the  1 5- mile  category  mentioned  regarding  hr 

..*  apPreciat:  having  bssn  gives  an  opportunity  to  review  this  report. 


Sincerely, 

*  CLj2m-  — ' 

**  .  — 1/  V*».  — 

Assistant  Secretary  for  Resources 


Li  rector  sf  Mar.age.-.snt  Systems 
Office  of  Planning  and  Research 
1-1.  T-s:.ti.  Strait 
Secramsnto,  CA  25-1' 

(sc:-: 
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DEPARTMENT  OP  HEALTH.  EDUCAT)ON.  ANO  WELFARE 
OPTICS  00  TMS  MCWTAirr 

. . .  mm 


OCT  9  879 


Carlo*  Stern,  PhD. 

Deputy  for  Environment  and  Safety 
Qffioe  of  the  Assistant  Secretary 
Dapartamt  of  the  Air  Force  (SAT/MZQ) 
Washington,  D.C.  20330 


Dear  Or,  stem* 

Sunk  you  for  the  opoortmity  of  reviewing  the  PAVF  PH-’S 
Environmental  Ifcpact  stataeent. 

The  attached  ocanents  were  provided  by  the  Public  Health 
Service.  Any  questions  relating  to  suggestions  or  view¬ 
points  expressed  by  than  sey  be  addressed  to  this  office 
or  directly  to  the  Public  Health  Service. 

Sincerely  yours,  ^ 

Charles  Custard 


Attachment 


MEMORANDUM  department  of  health,  education,  and  welfare 

PUBLIC  HEALTH  SEA  VICE 
POOD  AND  DRUG  ADMINISTRATION 


Special  Assistant  for  Scientific  Affairs 
Bureau  of  Radiological  Health 


DATE:  SEP  t  I  W 


Director 

from  :  Division  of  Electronic  Products,  BRH 


subject:  Review  of  PAVE  PAWS  Environmental  Impact  Statement 


We  have  reviewed  the  PAVE  PAWS  EIS  and  have  noted  the  following  points: 


1.  The  system  is  considered  in  two  parts:  the  "basic*  system 
(580kW,  1792  active  antenna  elements)  and  an  expanded  "growth"  system 
(1160kW,  3584  active  antenna  elements).  The  EIS  tends  to  concentrate 
on  exposures  resulting  from  the  "basic"  system,  while  relegating  the 
"growth"  system  to  a  more  parenthetic  treatment  which  tends  to  suggest 
It  as  an  improbable  eventuality.  In  fact,  the  "growth"  system  hardware 
is  apparently  now  being  built  into  the  original  system,  and  It  is  rational 
to  expect  it  to  become  operational  once  the  whole  system  goes  *on-the- 
air".  Consequently,  it  Is  the  exposures  from  the  "growth"  system  which 
should  be  emphasized  In  hazard  evaluations  (^90uW/cm2  at  the  exclusion 
fence,  luW/cm2  out  to  *  1.15  miles  at  ground  level,  time-averaged). 
Moreover,  even  those  levels  may  be  too  low.  While  an  185  duty  factor 
is  repeatedly  cited  In  the  text.  Appendix  A  (p.  A-9)  shows  that  this  can 
rise  to  255,  which  would  apparently  increase  the  levels  still  further 
(■'*125uW/cm2  at  the  exclusion  fence,  luW/cm2  out  to  ^  1.4  miles  at  ground 
level ). 


There  are  additional  ambiguities  surrounding  the  peak  power  density 
levels.  For  the  "growth"  system,  an  average  power-density  of  90vW/an2  Is 
cited  at  the  exclusion  fence.  The  185  duty  factor  claimed  leads  to  a  com¬ 
puted  peak  of  •N.520uW/cm2.  However,  the  report  cites  1400/*  U/ cm  at  one 
point  (p.  3-18)  and  "less  than  2400  yW/cm2”  at  another  (p.3-32). 


2.  The  EIS  refers  to  WHO  as  the  sponsor  of  the  1973  Warsaw  Con¬ 
ference.  In  fact,  the  conference  was  jointly  sponsored  by  WHO,  HEW, 
and  the  Scientific  Council  to  tl ■  Minister  of  Health  and  Social  Welfare, 
Poland,  (p.  3-20,  p.  C-5).  The  report  also  notes  that  BRH  has  "a  set 
of  standards"  for  microwave  ovens  (p.3-21).  This  should  say  "Performance 
standard" . 
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3.  The  CIS  ignores  quin tut  Interactions,  noting  that  hydrogen- 
bond  disruption  ostensibly  requires  O.OSeV  (which  corresponds  to  lower 
frequency  lit  radiation).  Such  a  consideration  does  not  preclude  quantue 
Interactions. 

4.  The  treataent  of  biological  hazards  Is  sometimes  cavalier,  and 
tends  to  disregard  or  'explain  away*  Inconvenient  findings.  A  number  of 
examples  may  be  noted: 


-  In  referring  to  RF/nlcrowave  biological  research  program  of  BRH, 
CPA,  N10SH,  and  000.  the  CIS  states  'none  of  the  results  of  this 
surveillance  gives  any  cause  for  alarm.”  This  is  especially  Ironic 
since  It  notes; elsewhere  that  Blackman  of  EPA  has  corroborated  Adey's 
findings  of  disrupted  braln-calclua  metabolism  at  frequencies  and 
modulations  which  closely  model  PAVE  PAWS  at  levels  down  to  lOOyW/cm2 
(which  Is  slsrilar  to  levels  expected  outside  the  exclusion  fence 

for  the  *growt|*  system). 

-  The  report  sometimes  tends  to  rather  sweeping  generalizations, 
for  which  empirical  support  Is  marginal:  'Continuous-wave  RFR  has 
no  effect  on  the  brain  until  the  average  power  density  level  Is  well 
above  the  threshold  for  thermal  effects"  (p.3-45).  Further  a  con¬ 
sensus  of  the  scientific  coimunlty  Is  frequently  ascribed  to  thermal 
explanations  of  biological  effects  (e.g.  microwave  'hearing',  lympho¬ 
blast  transformations)  where  the  existence  of  such  a  consensus  is. 

In  fact,  problematical. 

-  In  discussing  reported  litnunologlcal  effects  including  exposure 
levels  down  to  lOvW/an2  In  the  USSR,  the  E1S  arbitrarily  attributes 
the  findings  to  heat  stress,  or  to  artifacts  such  as  handling  (p.3-5Z). 


-  The  EIS  twice  refers  to  a  study  by  Prausnltz  (p.C-60,  C-69)  but 
never  mentions  the  paper’s  unexpected  finding  of  increased  instance 
of  leukemia  In  exposed  mice. 


-  There  ere  repeated  references  to  30O»W/ea*  as  the  (peak)  thresh- 
hold  for  microwave  hearing.  Examination  of  the  cited  reference  re¬ 
veals  this  work  to  have  been  done  at  3.0GHz.  Its  relevance  to 
450  MHz  exposure  (PAVE  PAWS)  Is  problematic.  . 


cc: 

W.A.  Herman 
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ER-79/795 


United  States  Department  of  the  Interior 

OFFICE  OF  THE  SECRETARY 
WASHINGTON,  D  C  20240 


OCT  3  1379 

Office  of  the  Assistant  Secretary 
of  the  Air  Force  (SAF/MIQ) 

Washington,  D.C.  20330 

Dear  Sir: 


The  Department  of  the  Interior  has  reviewed  the  draft 
environmental  statement  for  the  PAVE  PAWS  Radar  System 
at  Beale  Air  Force  Base,  California.  We  have  the 
following  comments. 

Operation  of  the  radar  system  as  proposed  would  not 
appear  to  have  any  adverse  effect  on  natural  resources 
of  concern  to  this  Department.  However,  the  document 
does  not  contain  a  discussion  or  analysis  of  possible 
impacts  to  the  cultural  resource  base  of  the  area. 

Pursuant  to  the  National  Historic  Preservation  Act  of 
1966  and  Executive  Order  11S93,  the  Air  Force  has  not 
yet  fulfilled  its  responsibilities  concerning 
archeological  and  historic  resources.  These  laws 
require  Federal  agencies  to  adequately  survey  and 
inventory  areas  to  assess  what  effects  the  proposed 
project  would  have  on  cultural  resources  listed  in  or 
eligible  for  listing  in  the  National  Register  of 
Historic  Places  and  also  as  mandated  by  the  National 
Environmental  Policy  Act. 

We  suggest  that  the  Air  Force  contact  the  California 
State  Historic  Preservation  Officer  (SKPO)  who  will  be 
able  to  provide  guidance  and  assistance  in  meeting 
these  responsibilities.  The  SHPO  is  Dr.  Knox  Mellon, 
Office  of  Historic  Preservation,  California  Department 
of  Parks  and  Recreation,  P.0.  Box  2390,  Sacramento, 
California  9S811.  The  phone  number  is  (415)  SNS-8006. 
All  correspondence  with  the  SHPO  should  be  documented 
in  the  final  statement. 
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hop#  th##«  coaaonts  will  b#  at  iiiiituc*. 

Sinc#r#ly, 

UU1  I.  JtkliftOTTU 
'.i!3tnt  SECRETARY 
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THE  AMERICAN  RADIO  RELAY  LEAGUE,  INC 


September  28,  1973 


Deputy  for  Environment  and  Safety 

Office  of  the  Secretary  of  the  Air  Force  (SAF/MIQ) 

Washington,  DC  20330 

Dear  Sir: 

Enclosed  are  the  comments  of  the  American  Radio  Relay  League, 
Inc.,  on  the  Draft  Environmental  Impact  Statement  (EIS)  regarding 
the  operation  of  the  PAVE  PAWS  Radar  System  at  Beale  AFB,  California 
These  comments  are  modeled  after  the  League's  comments  submitted 
February  27,  1979  concerning  PAVE  PAWS  at  Otis  AFB,  Massachusetts 
but  there  are  significant  differences  necessitated  partly  by  certain 
unique  characteristics  of  the  Beale  AFB  system  and  partly  by  changes 
during  the  past  several  months  in  the  fast-growing  Amateur  Radio 
Service. 

The  League  appreciates  the  opportunity  to  participate  in  this 
proceeding  on  behalf  of  the  Amateur  Radio  Service . 

Sincerely  yours, 

oJUU^ — 

Richard  L.  Baldwin 

General  Manager 


RLBrllg 

Enel, 


sin:;  is’i  -  :c. 
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Draft  Environmental  Impact  Statement  (EIS) 

Regarding  the  Operation  of  the  PAVE  PAWS 
Radar  System  at  Beale  Air  Force  Base, 

California 

COMMENTS  OF  THE  AMERICAN  RADIO  RELAY  LEAGUE,  INCORPORATED 

The  American  Radio  Relay  League,  Inc,,  1*  a  nationwide,  non-profit 
membership  association  representing  licensed  radio  operators  In  the 
Amateur  Radio  Service.  Approximately  150,000  licensed  radio  amateurs 
are  members  of  the  League.  The  League  also  serves  as  the  administrative 
headquarters  of  the  International  Amateur  Radio  Union,  a  worldwide 
federation  of  1  OS  national  amateur  societies .  The  League  is  pleased 
to  have  the  opportunity  to  participate  In  this  proceeding. 

The  Draft  EIS  contains  references  to  a  letter  from  Mr.  Richard  L. 
Baldwin,  General  Manager  of  the  League,  to  the  Air  Force  (September  1 , 
1978),  a  letter  from  Mr.  Baldwin  to  the  Assistant  Secretary  of  the  Air 
Force  (SAF/MIQ)  commenting  on  PAVE  PAWS  at  Otis  AFB  (February  27,  1979), 
and  also  references  several  League  publications  In  evaluating  the 
Interference  potential  of  the  PAVE  PAWS  system  to  the  Amateur  and 
Amateur-Satellite  Services.  In  general,  the  League  is  appreciative  of 
the  attention  given  In  the  report  to  the  requirements,  of  these  services . 

These  comments  are  intended  to  update  the  Information  contained  in  the 
report  where  newer  or  better  sources  of  information  are  now  available; 
to  clarify  the  impact  on  future  amateur  operations  which  PAVE  PAWS 
might  have;  and  to  make  some  observations  concerning  the  secondary 
status  of  the  Amateur  Service  In  the  420-450  MHz  band. 
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The  Amateur  Service  is  discussed  In  Appendix  D,  section  3.1 .1 . , 
beginning  on  page  D-20.  By  beginning  with  a  definition  of  "secondary 
service,"  the  section  leaves  unanswered  the  question  of  why  spectrum 
is  made  available  to  amateurs  at  all.  This  question  is  perhaps  best 
answered  in  the  document  entitled,  “Discussion  of  the  Various  Radio 
Services  and  the  Need  for  Allocation  Change,"  which  is  being  used  by 
the  Department  of  State  in  explaining  to  the  administrations  of  other 
countries  the  U.S.  proposals  to  the  1979  ITU  World  Administrative  Radio 
Conference.  A  portion  is  quoted  below,  and  is  suggested  as  an  introduction 
to  section  3.1.1. 

AMATEUR 


The  amateur  service  is  perhaps  the  oldest  form  of 
radio  service.  Early  radio  experimenters  exploring 
the  techniques  of  communication  without  wires  would 
have  been  "amateurs"  if  such  a  service  were  established 
at  that  time . 

Communications  in  the  amateur  service  provides  the 
opportunity  for  people  in  all  countries  of  the  world  to 
talk  with  one  another  directly,  personally,  and  in  friend¬ 
ship,  These  person-to-person  links  help  to  improve 
understanding  between  countries  and  individuals. 

The  amateur  service,  however,  assists  mankind  in 
more  direct  -vays .  One  of  the  most  well  known  is  in  the 
area  of  disaster  relief  communications.  Amateurs  are 
often  among  the  first  to  arrive  at  the  scene  of  disasters , 
such  as  earthquakes,  floods,  tornadoes,  or  hurricanes. 
By  establishing  communications  to  replace  facilities 
disrupted  by  the  disaster,  they  assist  the  government, 
the  Red  Cross,  and  other  officially  recognized  agencies 
in  coordinating  emergency  medical  aid,  relief  supplies, 
and  personal  calls  from  victims  and  survivors  to  worries 
relatives.  Such  amateurs  are  highly  trained  individuals 
cooperating  as  a  team  without  cost  to  the  government  or 
individuals  assisted. 
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Amateur*  have  made  many  technical  contributions 
through  the  years .  They  studied  propagation  In  tha 
early  days  of  radio ,  and  were  the  first  to  discover  and 
demonstrate  the  usefulness  of  short  wave .  Amateurs 
pioneered  the  development  of  frequencies  above  S6  MHz. 
These  efforts  uncovered  previously  unknown  modes  of 
propagation  such  as  sporadlc-E ,  tropospheric  ducting, 
tropospheric  scatter  and  trensequatorlal  propagation. 

They  adopted  single  sideband  suppressed  carrier  radio- 
telephony  as  a  replacement  for  double  sideband.  Recent 
Innovations  by  the  amateurs  Include  slow-scan  television 
and  narrow-band  voice  modulation.  All  of  these  techniques 
were  developed  by  the  araateuri  to  Improve  communications 
In  general  and  reduce  spectrum  occupancy.  Their  achieve¬ 
ments  have  benefited  all  users  of  radio  frequencies . 

In  addition  to  their  technical  contributions,  the 
amateurs  form  a  well-trained  group  of  established 
operators ,  technicians ,  and  electronic  experts .  Experi¬ 
ence  in  this  technical  field  often  leads  to  worthwhile 
careers  in  communications ,  electronics ,  and  other 
engineering  or  professional  fields. 

Spectrum  allocated  to  the  amateur  service  can  be 
available  for  other  uses  In  times  of  national  emergency. 
Amateurs  are  disciplined  and  responsible  radio  operators, 
and  when  called  upon,  will  relinquish  use  of  their 
frequencies  to  meet  other  national  needs.  Thus,  each 
country  has  additional  resources  available  to  call  upon 
In  times  of  national  emergency. 


Amateur  Satellite:  The  amateur  satellite  service 
performs  many  of  tha  same  functions  as  its  terrestrial 
counterpart.  Amateurs  have  made  many  technical  advances 
In  their  operation  of  the  OSCAR  (Orbiting  Satellite  Carrying 
Amateur  Radio)  satellite  program.  A  total  of  eight  satellites 
have  been  launched ,  and  some  of  the  more  recent  provide 
reliable  communication  over  distances  as  great  as  7ZS0 
km  (4500  miles) . 

Some  of  the  technical  contributions  of  amateur 
satellites  which  may  be  applicable  to  other  services  are 
as  follows: 

(1)  The  first  spacecraft  to  utilize  digital 
store -and  forward  message  systems  to 
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provide  non-realtime  communications 
between  two  distant  points  on  earth. 

(2)  The  first  demonstration  of  random- 
access,  Earth-space-space-Earth 
intersatellite  relay  of  communications 
between  two  ground  stations . 

(3)  The  first  use  of  unattended,  automated 
telecommand  stations  to  control  space¬ 
craft. 

(4)  The  first  application  of  the  envelope 
elimination  and  restoration  principle 

in  satellite  transponders,  demonstrating 
the  practicality  of  this  technique  to 
improve  communications  satellite  efficiency. 

(5)  The  first  spacecraft  designed  to  use 
the  sun  as  a  means  of  sustaining  its 
spin. 

(6)  The  first  practical  demonstration  of 
two-way  communications  using  satellites 
in  conjunction  with  truly  low-cost  ground 
terminals. 

(7)  The  first  use  of  space  communications 
techniques  in  a  number  of  developing 
countries . 

The  amateur  satellite  service  has  grown  considerably 
in  the  past  seventeen  years  and  has  increasingly  become 
a  practical  means  for  reliable  long-distance  communication. 
Future  plans  call  for  satellites  to  be  placed  in  higher 
orbits ,  and  ultimately  in  geostationary  orbit .  This  will 
lengthen  both  the  distance  and  time  available  for  communi¬ 
cation  by  the  amateur  satellite  users . 

While  it  is  true  that  the  Amateur  Service  enjoys  only  secondary  status 
with  respect  to  radiolocation  in  the  International  Table  of  Frequency 
Allocations,  it  does  not  necessarily  follow  that  the  same  status  must 
apply  domestically .  For  example,  in  1976  the  FCC  authorized  a  system 
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of  pulse-ranging  non-government  radiolocation  known  as  HIRAN  to  operate 

In  the  420-450  MHz  bend  subject  to  the  following  reatrletlons  (Section 

91 .604(b)  (20)  of  the  Conunlsslon's  Rulea): 

Non-Government  pulse-ranging  radiolocation 
atatlona  In  thla  band  an  aecondary  to  the 
Government  Radiolocation  Service ,  the  Amateur 
Radio  Service  and  the  Amateia-  Satellite  Service. 

Statlona  authorized  purauant  to  thla  footnote 
muit  ceaae  operation  on  or  before  January  1 .  1981 . 

All  power  and  antenna  height  specifications-  a  hall 
be  mede  on  a  case-by-oasa  baala. 

The  atatua  of  the  Amateur  and  Amateur-Satellite  Servicer  in  the  International 
Table  la  primarily  of  algnlficance  in  eaaea  of  interference  acroaa  national 
boundarlea.  The  queatlon  of  poaalhle  Interference  to  amateur  ope  rati  one 
by  PAVE  PAWS  cannot  simply  be  dismlaaed  on  the  basis  that  amateurs  are 
"...not  permitted... to  claim  protection  from  interference  caused  by 
government  radars."  (Draft  E1S,  page  3-68.)  The  public -interest  benefit 
which  would  be  lost  If  amateur  operations  had  to  be  curtailed  must  be 
considered. 

On  pege  D-21  there  begins  a  discussion  of  FM  repeaters.  The  1977-78 
edition  of  the  ARRL  Repeater  Directory  lists  50  repeaters  in  California  as 
operating  In  the  442-450  MHz  band.  The  1978-79  edition  lists  67  such 
repeaters .  This  Is  In  accordance  with  the  general  Bend  toward  greater 
utilization  of  the  bend  by  amateurs.  Further,  as  of  May  15,  1978  the  FCC 
permits  repeater  operation  anywhere  In  the  420-450  MHz  bend  except 
431-433  MHz  and  435-438  MHz.  These  segments  are  protected  for  weak- 
slgnal  and  satellite  communication . 
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On  page  0-29,  there  Is  a  discussion  of  the  level  of  activity  which 
takes  place  using  the  OSCAR  satellites.  Activity  has  increased  significantly 
since  the  sources  cited  in  this  discussion  were  written.  The  OSCAR  8 
Mode  J  transponder  is  in  operation  for  96  hours  per  week  on  the  average: 
Tuesdays,  Fridays,  Saturdays,  and  Sundays  UTC.  This  Is  a  33  1/3% 
increase  In  activity  since  the  League  submitted  its  comments  on  the  Draft 
EIS  concerning  the  PAVE  PAWS  operation  at  the  Otis  Air  Force  Base  in 
Massachusetts  in  February  1979.  More  equipment  is  available,  and  more 
amateurs  are  availing  themselves  of  the  communications  opportunities 
presented  by  the  satellites.  See  Glassmeyer,  "The  Easy  Way  to  OSCAR 
8  Mode  J,"  OST.  for  December  1978,  page  SO,  and  January  1979,  page  56. 
The  satellites  are  an  essential  element  in  the  OSCAR  Education  Program, 
which,  in  cooperation  with  NASA,  Is  demonstrating  satellite  communications 
techniques  to  tens  of  thousands  of  students . 

The  first  of  the  amateur  “Phase  III"  satellites  is  scheduled  for  launch 
in  early  1980.  The  Draft  EIS  dismisses  this  activity  rather  briefly  on  page 
D-29  with  the  statement,  "Another  satellite  is  planned  for  launch  early 
in  1980  (King,  1977;  Baldwin,  1979)."  The  subject  deserves  more  thorough 
discussion.  This  satellite  will  have  a  high  .elliptical  orbit  and  will  use 
an  uplink  passband  in  the  43S-438  MHz  range.  The  hardware  for  this 


satellite  already  has  been  developed  and  cannot  be  changed  if  the  launch 
date  is  to  be  met.  Because  of  the  nature  of  the  orbit,  the  satellite  will  be 
within  view  of  PAVE  PAWS  for  approximately  20  hours  each  day.  A  cooperative 
education  project  utilizing  the  Phase  in  satellite  for  communications  between 


-7- 


classrooms  on  opposite  sides  of  tha  African  continent  Is  now  under  develop* 
ment  by  UNESCO. 

In  discussing  interference  to  television,  on  page  3-71 ,  the  draft  CIS 
states: 


The  channel-1 0  Interference  would  be  caused 
by  only  6  of  tha  24  PAVE  PAWS  frequencies 
—  those  from  431-437  MHz.  This  band  includes 
the  frequencies  used  by  the  Hams ,  In  their 
satellite  work.  If  operational  requirements 
permit,  discontinuing  use  of  those  six  frequencies 
would  eliminate  problems  with  both  Ham 
satellites  and  with  TV.  Experiments  could 
determine  whether  discontinuing  the  use  of  fewer 
than  six  frequencies  would  accomplish  the  same 
end. 

The  League  recommends  and  requests  that  this  course  of  action  be 
followed.  If  this  is  done,  the  Impact  of  PAVE  PAWS  upon  present  and  future 
amateur  operations  can  be  substantially  reduced.  Of  course.  In  the  event 
of  national  emergency  the  full  complement  of  frequencies  could  be  used 
Immediately  and  without  necessarily  giving  advance  notice . 

The  League  stands  ready  to  cooperate  in  any  way  It  can  in  minimizing 
the  conflict  between  national  security  requirements  and  the  requirements 
of  the  Amateur  and  Amateur-Satellite  Services.  lh«  League  is  grateful  for 
the  opportunity  to  comment  In  this  proceeding . 

Respectfully  submitted, 

September  28,  1979  Richard  L.  Baldwin 

General  Manager 


The  American  Radio  Relay  League 
22S  Main  Street 
Newington,  CT  06111 
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October  1,  1979 


Carlos  Stem,  Ph.D. 

Office  of  Assistant  Dsputy 
for  Environment  and  Safsty 
Washington,  D.C.  20330 

Rsi  Draft  Environmental  impact  Statement 

Operation  of  the  Pave  Paws  Radar  System 
At  Beale  Air  Force  Base,  California 

Dear  Dr.  Stem: 

This  office  represents  TOR  Broadcasting  Corporation,  and  we 
have  been  requested  to  provide  the  following  written  comments 
relative  to  the  Operation  of  the  Pave  Paws  Radar  System  at  Beale 
Air  Force  Base,  California. 

TOR  Broadcasting  Corporation  is  a  California  corporation  that 
has  significant  leasehold  interests  located  atop  the  Sutter  Buttes 
in  Sutter  County,  California.  These  leasehold  interests  are  used 
for  the  installation,  operation  and  maintenance  of  two-way  radio 
equipment  including  base  stations,  towers,  antenna  poles  or  masts 
and  other  related  equipment. 

This  letter  is  to  advise  you  that  TOR  Broadcasting’s  radio 
operations  at  the  Sutter  Buttes  site  are  being  seriously  interferred  73 
with  during  the  operation  of  the  Pave  Paws  System  at  Beale  Air  Force  18 
Base. 


The  Draft  Environmental  Impact  Statement  indicates  that  only 
minimal  radio  interference  from  Pave  Paws  is  possible;  however,  it 
is  now  clear  that  the  interference  with  the  radio  operations  at 
the  Sutter  Buttes  location  is  extremely  serious  and  potentially 
totally  destructive  of  the  entire  radio  operation  at  the  Buttes. 

Accordingly,  it  is  recommended  that  'the  final  Environmental 
Impact  Statement  direct  further  attention,  study  and  mitigating 
measures  or  alternatives  to  the  planned  operations  of  the  Pave 
Paws  System  as  it  relates  to  the  radio  operations  at  the  Buttes 
location.  Further  effort  in  this  area  is  essential  if  our  client's 
interests  are  not  to  be  destroyed  by  the  Air  Force  Pave  Paws 
System. 
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It  is  requested  that  you  keep  this  office  fully  advised  in 
regard  to  future  progress  and  developments  regarding  this  new 
system.  TOR  Broadcasting  Corporation  will  be  happy  to  cooperate 
with  the  Government  in  resolving  this  extremely  serious  problem. 


Very, truly  yours. 

4 


S.  william  Abel 
of 

LITTLEJOHN  &  WESTFALL 


/ 

/ 


SWA/je 

cc:  Mr.  Lee  A.  Otterson 


October  5,  1979 


UNITED  STATES  DEPARTMENT  OS  COMMERCE 
National  Taiaeommunieationa  and 
hifermatlen  Administration 

WaaNntun.  O.C.  30330 


Dr.  Carlos  Stern 

Office  of  the  Assistant  Secretary 
of  the  Air  Force  (SAF/MIQ) 

Washington,  D.C.  20330 

Dear  Dr.  Stern: 

This  Office  appreciates  the  opportunity  to  review  and 
comment  on  the  Draft  Environmental  Impact  Statement  (EIS) 
regarding  the  operation  of  the  PAVE  PAWS  Radar  System  at 
Beale  Air  Force  Base,  California. 

The  jurisdiction  and  interest  of  this  Office  in  the  PAVE 
PAWS  radar  installation  stems  from  a)  the  authority  of 
the  National  Telecommunications  and  Information  Adminis¬ 
tration  (NTIA)  to  authorize  Government  radio  stations  to 
utilize  the  radio  spectrum  and  b)  the  ongoing  effort  of 
NTIA  to  coordinate  government  research  in  the  area  of 
biological  effects  of  electromagnetic  radiation  (EMR) . 

It  is  felt  that  the  Air  Force  has  done  a  commendable 
job  in  preparing  the  EIS.  The  document  is  sufficiently 
comprehensive  and  in  adequate  detail  in  its  treatment  of 
both  the  spectrum  management  aspects  of  this  PAVE  PAWS 
installation  and  the  discussion  of  the  biological  effects 
from  emr.  The  portion  of  the  EIS  relating  to  human 
exposure  to  radio  frequency  radiation  was  reviewed  with 
the  assistance  of  some  members  of  the  Electromagnetic 
Radiation  Management  Advisory  Council  (ERMAC) . 

Thank  you  for  the  opportunity  to  review  the  EIS.  I 
appreciate  this  creditable  effort  in  this  area  of  mutual 
concern. 

Sincerely, 


T.eo  A.  Buss 
Director 

Spectrum  Plans  and  Policies 
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October  2,  1979 


Ho,  the  Citizen*  concerned  about  PAVE  PAWS  hereby  express  our  continued 
great  concern  about  (1)  the  continued  noneompliance  by  the  AIR  FORCE  SYSTEMS 
COMMAND  with  federal  Law*  and  the  detailed  provision*  of  the  Air  Force's 
own  regulations;  (2)  the  dlseoncem  indicated  by  the  actions  of  the  SYSTEM 
COMMAND,  the  AEROSPACE  DEFENSE  COMMAND  and  the  SCHOOL  OP  AEROSPACE  MEDICINE 
for  the  health,  lives  and  well-being  of  the  Air  Force's  own  personnel,  their 
dependents  and  of  the  people  living  is  or  traveling  through  twenty-four 
counties  of  the  State  of  California  (See  Attachment  1);  (3)  the  Inability 
of  the  HEADQUARTERS  AND  CHIEF  Of  STAFF  OF  THE  US  AIR  FORCE  to  enforce  com- 
plisnce  with  said  above  laws  with  the  Air  Force's  regulations  and  with 
written  cnwnlment,  by  above  Air  Force  organisations. 

The  above.  Air  Force  organisations,  have  not  filed  an  Environmental 
Impact  Statement  prior  to  commencing  construction  of  PAVE  PAWS  sc  Beale  AFB 
In  or  about  April  1977  as  they  were  required  to  do  by  law  and  regulation. 

They  are  In  noncompliance  because: 

(1)  They  made  a  decision  before  the  environmental  consequences  of 
constructing  PAVE  PAWS  could  be  assessed; 

(2)  Operating  PAVE  PAWS  generates  microwaves,  UHF  and  electromagnetic 
radiation  at  24  frequencies  between  420  MHz  and  450  MHz,  said 
frequencies  being  in  a  range  of  the  frequency  spectrum  that  has 

a  great  efficacy  for  absorption  by  human  bodies;  uses  pulse  burses 
of  the  above  frequencies  with  a  time  duration  chat  is  substantially 
longer  than  the  thermal  relaxation  time  of  subparts  of  human  cells; 

(3)  Operating  PAVE  PAWS  without  taking  reasonable  measures  to  neutralize 
or  mitigate  the  effects  of  any  of  the  above  adverse  actions,  as 

Air  Force  regulations  state  Chat  the  Air  Force  must  do; 

(4)  They  operate  PAVE  PAWS  without  giving  Air  Force  dependents  the  option 
to  use  other  facilities  than  the  present  school  end  hospital 
structure  or  without  providing  screening  to  mitigate  the  effects 

of  microwaves; 

(5)  They  operate  PAVE  PAWS  without  providing  fences  to  keep  humans 

and  animals  out  of  areas  where  there  are  known  or  potential  biological 
effects  whose  health  effects  are  either  uncertain  or  known  to  be 
detrimental; 
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(6)  Operating  PAVE  PAWS  creates  electromagnetic  radiation  (EMK) 
pollution  over  a  geographical  scale  which  extends  to  24  counties 

in  the  State  of  California  and  could  interfere  with  air  traffic  over 
this  area; 

(7)  Operating  PAVE  PAUS  causes  potential  biological  effects  for  occupants 
in  aircraft  within  the  airspace  traversed  by  the  main  beam  up  to  a 
distance  of  4  miles  from  PAVE  PAWS  (See  Sacramento  Valley  and  Yuba 
River  AAA  maps) ; 

(8)  Operating  PAVE  PAWS  causes  potentially  unsafe  exposure  of  humans 
to  EMR  in  agricultural  and  training  aircraft  flying  within  less 
than  10  miles  of  PAVE  PAWS; 
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(9)  Operating  PAVE  PAWS  creates  radiation  levels  at  the  Beale  APB 
hospital  and  the  school  which  can  cause  potential  irreversible 
biological  effects  in  patients,  dependents,  students  and  w_ r  iters 
in  those  structures  with  reflecting  reinforced  concrete  containing 
unsurveyed  radiation  levels  and  long  pulse  bursts  of  potentially 
very  high  magnitude; 

(10)  Operating  PAVE  PAWS*with  measured  levels  of  peak  values  of  3.8  mwatts/cm2 
at  the  guard  tower  and  3.3  mwatts/em  at  the  guard  house,  these 
levels  being  in  excess  of  chose  considered  Che  limit  of  occupational 
exposure  standard  by  industrial  organizations  such  as  Bell  Labs  and 
Raytheon. 


80 


141 


3S2 


Pag*  3 


PAST  AMD  PRESENT  AT  ACTIONS 


Th*  action  which  acaa  Air  Pore*  organization*  took  was  to  reject  tha 
proposal  of  Citizens  Concerned  about  PAVE  PAWS  to  set  up  a  permanent 
aonltorlag  station  at  th*  hospital.  These  Air  Pore*  organization*  wars  not 
willing  to  recognise  tba  exposure  of  humans  on  th*  B«al*  APB  to  microwaves 
as  a  potential  problem  area  which  wust  be  evaluated  fully  and  whose 
potential  detrimental  effect*  should  be  recognized  throughout  tha  whole 
Environmental  Impact  Analysis  Process.  They  have  shown  a  remarkable 
dlsconcam  for  the  Beale  APB  personnel  and  dependents.  They  have  focused 
on  th*  probable  exposure  of  th*  public  and  estimated  that  this  probability 
Is  very  low.  These  actions  of  these  Air  Force  organizations  are  contrary 
to  AF  regulation  19-2.  All  th*  concern  In  Exhibit  #4  la  about  equipment  - 
not  people.  Throughout  th*  entire  Environmental  Impact  procesa  chat  wa 
followed  closely  for  over  two  years  we  saw  no  evidence  that  biological 
effects  on  dependents  were  ever  considered  as  a  major  issue.  The  bottom 
lines  on  Page  3-60  of  th*  DEIS  summarize  this  fully:  "W*  see  no  evidence 
that  the  low  levels  of  general  public  exposure  to  PAVE  PAWS  are  hazardous. 

We  are  supported  in  this  conclusion  by  the  study  recently  completed  by  , 
tha  National  Academy  of  Sciences."  In  fact,  th*  peak  bursts  are  3.82  mw/em^ 
at  the  guard  house,  63,000  times  those  la  the  referenced  NAS  report.  How 
could  this  be  cited  In  support?  And  how  can  Cher*  be  evidence  of  no 
hazard  if  char*  are  absolutely  no  data?  We  strongly  reject  such  sophistry 
la  an  EIS  which  must  evaluate  fully  potential  problem  areas. 

One  of  our  major  criticisms  of  some  Air  Force  organization*  is  their 
noncompliance  vlth  the  requirement  to  carry  out  a  systematic  Interdisciplinary 
study  to  evaluate  tha  environmental  consequences  and  alternatives  of  actions 
they  were  proposing  to  taka,  have  taken  and  ere  still  proposing  to  cake. 
Specifically,  they  had  arranged  with  the  National  Academy  to  do  two  separate 
studies;  by  Isolating  th*  work  of  th*  Engineering  and  Blo-effect  Panels 
th*  AF  and  NAS  organizations  Insured  that  Interdisciplinary  Interaction 
does  not  cake  place.  Tha  consequences  of  missing  a  key  issue  in  the  assess¬ 
ment  of  potential  effects  Is  outlined  in  Attachment  4.  The  result  Is  an 
hundredfold  underestimation  of  th*  potential  biological  effects  to  do  harm 
to  the  human  body.  A  third  major  failing  of  th*  Air  Force  organizations 
is  their  consistent  tendency  to  displace  the  concept  of 'potentiality  with 
that  of  probability  when  dealing  with  Blo-effect*.'  In  scientific  and 
technical  contexts,  probabilities  require  numeric  quantification*.  No 
numbers  are  offered  Co  back  up  the  us*  of  probable,  unlikely,  etc..  In  the 
DEIS.  Tha  only  conclusions  X,  tha  DEIS  should  have  drawn  Is  chat  there 
are  no  data  to  base  judgement  on  exposure  of  biological  materials  to  PAVE 
PAW  signals  on.  Simulation  at  different  frequencies  and  at  different 
pulse  widths  may  net  be  adequate  to  obtain  relevant  data  for  th*  task  at 
hand.  (See  University  of  Washington  and  University  of  Utah  reports.) 
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While  rats  aay  offer  a  downscaled  model  of  standing  wave  pattern*,  they 
cannot  very  well  simiilste  effecta  on  eallular  and  molecular  levels. 


Finally,  Exhibit  tb  it  a  clear  indication  of  AF  Headquarters’  not 
being  able  to  enforce  compliance  of  tha  commitments  made  by  AF  Commands. 
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The  work  of  SRI  on  che  DEIS  needs  also  scrutiny.  A  literature  survey 
should  not  become  a  substitute  for  detailed  analysis,  especially  if  the 
connection  between  che  literature  and  the  problem  on  hand  is  as  tenuous 
as  that  in  the  draft  EIS.  Important  papers  and  issues  that  have  a  direct 
bearing  on  che  problem  on  hand  are  missed.  (See  Attachment  A.)  The  gap 
between  the  present  DEIS  and  the  desired  FEIS  is  so  large  that  it  cannot 
be  bridged  without  a  sacond  draft  EIS. 
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PROPOSAL 


w*  propoia  the  following  sequence  of  action*  f or  consideration  by  tha 
US  Air  Force: 

(1)  Chack  cha  maaauramant  takan  on  Sapcaabar  II  and  12  for  accuracy 
and  varlfy  chair  lncarnal  consistency. 

(2)  Cany  out  a  datallad  aurvay  of  flald  maasuraaancs  lnalda  eh*  a)  guard 
cowar;  b)  guard  houaa;  c)  baa*  hospital  and  d)  baaa  achool. 

(3)  Civ*  an  opportunity  to  dapandanta  to  aalact  anothar  hoapltal 
and/or  achool  If  tha*  *o  wiah. 

(4)  Publish  eh*  raport  of  tha  Hearing,  Fornal  Cn—anta  and  taapona* 
to  Co— ante,  but  not  a  final  E1S. 

(3)  Raconaeltuta  tha  NAS  panala  a*  a  single  Interdisciplinary  group 
with  additional  disclpllnaa  covering  subflald*  in  biology  dealing 
with  molecular,  membrane,  aubcallular  and  cellular  phenomena  with 
a  task  assignment  including  Baala  ATS,  pulsa  burst*  and  a  broader 
charter  to  study  biological  affects. 

(6)  After  completion  of  (4)  under taka  a  second  DEIS. 

(7)  Hold  a  second  hearing. 

(8)  If  chare  ara  no  Federal  or  State  standard*  establish  by  than  a 
special  standard  for  nonioniting  radiation  between  373  and  300  MHz, 
for  pulsa  bursts  longer  chan  2  milliseconds  will  ba  aet  up  for  PAVE 
PAWS. 


(9)  Rearrange  occupancy  of  buildings  in  accordance  with  tha  above 
nsvly-co-b*  standard*. 

(10)  talocaca  fences  la  accordance  with  tha  above  newly- to-be  standard*. 


(11)  Install  monitoring  equipment  at  suitable  locations  to  protect  AF 
against  future  liability. 

(12)  Reas a as a  research  contracts  to  study  biological  affects  of  PAVE 
PAWS  in  light  of  naw  information. 


(13)  Keep  Cl t liana  Concerned  about  PAVE  PAHS  informod  of  tha  progress 
made  by  cha  US  Air  Force  and  its  various  organisations. 


Ji.  L  & —  - _ 
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ATTACHMENT  A 


ESSENTIAL  BIBLIOGRAPHY  MISSED  IN 
THE  DEIS  AND  THE  BIO-EFFECT  REPORT 


1.  Wi.lli.ara  H.  Orttung  of  VC  Rlvarsida  on  "Direct  Solution  of  the  Folason 

Equation  for  Blosolecules  of  Arbitrary  Shape,  Polarizability 
Density,  and  Charge  Distribution,”  pp.  22-37,  (Generel  Properties). 

2.  Fumio  Oasawa  of  Institute  of  Molecular  Biology,  Nagoya,  Japan  on 

"Fixed  Fluctuation  in  Ionic  Solution  and  its  Biological  Significance," 
pp.  38-46,  (Response  of  che  naabrane  to  the  electric  field  In 
elementary  process  of  excitation  of  living  cells). 

3.  Of  utmost  importance  Is  Walter  Scheider'3  (University  of  Michigan) 

"Real-time  measurement  of  dielectric  relocation  of  Biomolecules: 
kinecics  of  a  protein-ligand  binding  reaction^  pp.  47-56,  (A 
relaxation  time  of  10-  seconds  has  been  measured  for  Human 
Serum  Albumen) . 

4.  Robert  M.  Cole  (Broun  University),  "Dielectric  Theory  and  Properties 

of  DNA  in  Solution,"  pp.  53-73,  (Treats  effect  of  electrostatic 
dipole  forces  on  static  dielectric  constant,  Kerr  effect  response 
of  a  polar  liquid). 

5.  Schwann  (University  of  Pennsylvania)  on  "Field  Interaction  with  Biological 

Matter,  pp.  198-213,  (Bound  uater  relaxation  is  around  300-500  MHz.) 

6.  Yuzuru  Husinu,  et.  al.  (University  of  Tokyo)  on  ''Subsecond  Measurement 

of  Dielectric  Dispersion,"  pp.  90-106. 

7.  M.  Mandel  (University  of  Leiden),  "Dielectric  Properties  of  Charged 

Linear  Macromolecules  with  Particular  Reference  to  DNA,”  pp.  74-87. 

8.  Of  major  Importance  is:  Warner  L.  Peticolas  (University  of  Oregon) 

"Mean  Square  Amplitudes  of  the  Longitudonal  Vibrations  of  Helical 
Polymers"  in  Biopolymers,  Vol.  18,  pp.  747-755  (1979),  since  it 
provides  the  bridge  between  biochemistry  and  microwave  spectro¬ 
scopy  of  hydrocarbon  chains  in  membrane  bllayers  and  of  alkyl 
chains  of  fatty  acids  lipid  bllayers. 

9.  The  1977  Special  Supplement  of  Radio  Science  marks  the  breakthrough  of 

radlobiology  into  the  mainstream  of  biology  and  medicine.  One  of 
the  papers  is:  A.  T.  Huang,  et.  al,  (Duke  Unlverslry),  "The  Effect 
of  microwave  radiation  (2450MHz)  on  the  morphology  and  chromosomes 
of  lymphocytes,”  pp.  173-177. 

10.  Raymond  Devoret,  "Bacterial  Test  for  Potential  Carclnogenes,”  Scientific 
American,  Vol.  241,  pp.  40-49,  August  1979. 
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ATTACHMENT  1 


ELECTROMAGNETIC  RADIATION  POLLUTION 
Of  THE  AIRSPACE 


Th«  following  24  eeunelss  will  be  affected  by  Electromagnetic  Rsdlscloa 
Pollution  (EMR)  in  thsir  airspace  by  virtue  of  PAVE  PAWS'  operation:  Alanada, 
Amador,  Butts,  Calavaraa,  Colusa,  Contta  Casta,  Slann,  Labs,  Laasan,  Marin, 
Mandacino,  Nappa,  Placar,  Pluaa,  SaeraMsnto,  San  Joaquin,  Shasta,  Solana, 
Sonoaa,  Stanislaus,  Suttar,  Tehama,  Tolo  and  Tuba.  This  determination  was 
mad*  by  astablishlnf  94  nil as  as  tha  growth  varslon  distanc*  from  PAVE  PAWS 
(saa  California  sap)  at  whleh.the  so-called  peak  valua  of  tha  sain  beam 
falls  down  to  3  mlcrowatts/em  .  Sacraaanto,  which  la  about  34  alias  south 
of  PAVE  SAWS,  will  hava  its  alrspAca  polluted  to  a  level  of  about  30  micro- 
watts/as  for  "peak"  values.  It  reaalna  to  be  determined  by  tha  FAA  what 
possible  enhancaaent  factors  various  airplanes  and  their  orientation  with 
respect  to  the  beaa  direction  can  lead  to  for  human*  and  equipment  inside 
tha  aircraft.  The  EMR  threshold  elsvatlon  can  be  calculated  approximately 
as  a  function  of  distance  from  PAVE  PAWS  to  b*  100  feat/mll*.  From  this 
it  is  quite  clear  chat  agricultural  aircraft  servicing  crops  in  th*  eastern 
directions  surrounding  Marysville  will  ba  significantly  affsetad  by  the 
main  beam.  Ac  10  miles  from  PAVE  PAWS  the  peak  values  are  estimated  to 
ba  440  mierovatts/ca2.  Ac  3  mile*  distance  they  would  ba  19,300  mlcrowatts/cm 
a  value  which  should  noe  ba  considered  to  ba  safe.  It  is  recosnandad  that 
th*  FAA  investigate  this  matter  further.  This  recosBandatlon  is  based  on 
the  belief  that  the  unprecedented  nature  of  tha  solid-state  PAVE  PAWS  radar, 
with  pulses  up  to  16  msec  wide  may  have  undesirable  biological  effect*. 
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ATTACHMENT  2 

ORGANIZATIONS  PARTICIPATING  WITH  AIR  FORCE 
ENVIRONMENTAL  ANALYSIS  PROCESS 

NAS  Contract:  F49620-78-C-0118 

Report  #1:  Engineering 

Radiation  intensity  of  the  PAVE  PAWS  System. 

Report  02:  Bio-Effects 

Analysis  of  the  exposure  levels  and  potential  biologic 
effects  of  the  PAVE  PAWS  Radar  System. 

SRI  Contract:  F08635-76-D-0132-0008 

Draft  environmental  Impact  statement  for  the  PAVE  PAWS 
System  at  Beale  Air  Force  Base. 


UNIVERSITY  OF  WASHINGTON  Contract:  F33615-78-C-0631 

Effects  of  long-term  low-level  RFR  exposure  on  rats. 

ADL  , f/ 1  *  t  S  -  7  i'-<i  -  ■>  A~c 

■  IHHI  Ml  IMA  I  IT  TUYT  T'lliW,  am 1  /  — 

UNIVERSITY  OF  UTAH  * 

EMR  energy  in  animals  and  models  of  man. 


•7  ■•v* —  .L* 
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ATTACHMENT  3 


pioposed  guidelines 

™  long  (greater  than  2  »«c)  pulse  siolocical  effects 
BASED  ON  ESTIMATED  THERMAL  STRESSES 

APPLIES  ONLY  TO  373-JOOHH* 


Occupational  (S  hour) 
Canaral  Public  (24  hour) 

Susctp tibia  cad  Vulaarabla 
Parson* 


73  -  ISO  jmt/ea2 
25  -  50  fu/cm2 

Below  5ja</ca2 


Marysville,  Saptaabar  20,  1979 


Introduced  as  EXHIBIT  #1  ae  Saptaabar  20,  1979 

Maryavilia  Public  Hearing  on  PAVE  PAWS 
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ATTACHMENT  4 


CRITIQUE  OF  NAS  REPORTS 


1.  Both  PAVE  PAWS  Reports  (Engineering  end  Bio-effects)  fail  to  consider 
the  Beale  AF8  site  end  restrict  themselves  solely  to  the  Otis  APB  site 
even  though  their  cask  statements  do  not  mention  this  restriction.  This 
is  unfortunate  because  Beale  containa  a  school  and  hospital  while  Otis 
is  unoccupied.  Even  Chough  the  Base  Hospital  at  Beale  is  more  than 
twice  the  distance  from  Che  radar  than  the  point  of  nearest  public 
approach  at  the  Massachusetts  site,  its  average  power  density  is 

twice  as  large  than  that  of  the  Otis  site  measurement.  However,  the 
guard  tower  and  guard  house  have  reported  measurement  values  of 
average  power  density  of  .126  and  .111  rnw/cm^  respectively.  These 
represent  measured  average  power  density  values  for  non-occupatlonal 
occupants  2,000  times  higher  those  at  Otis.  It  waa  pointed  out  at 
the  public  hearing  that  ualng  average  power  values  is  not  appropriate 
and  that  peak  valuea  of  3.8  and  3.3  mwatts/cm*  have  to  be  considered 
instead.  Thus,  Che  blo-ef feces  relate  to  power  densities  which  are  63,000 
times  higher  at  Beale  than  those  Che  panel  considered  at  Otis.  However, 
consideration  cannot  stop  here  since  there  are  structures  capable  of 
resonances,  a  situation  not  at  all  present  at  Otis.  It  has  Co  be  con¬ 
cluded  chac  the  restriction  by  the  NAS  Engineering  Panel  Co  Che  Ocls  sice 
is  a  very  serious  matter  chat  could  have  very  serious  health  con¬ 
sequences  co  humans  exposed  non-occupatlonally  co  EMR  on  the  Beale  AFB . 

2.  The  cask  statement  of  Che  Engineering  Panel  is  restricted  co  an  objective, 
scientific  assessment  of  the  PAVE  PAUS  radar  design  relative  to  pre¬ 
dicted  levels  of  radiofrequency  radiation  and  does  not  explicitly  mention 
Che  pulse  characteristics  of  the  radiation.  As  a  matter  of  fact,  the 
unprecedented,  unique  feature  of  PAVE  PAWS,  the  third  generation  of  US 
phased  array  warning  system  is  its  solid-state  construction  and  concomitant 
lower  peak  and  longer  width  of  the  pulse.  While  the  lower  peak  has  been 
recognized  as  beneficial  in  reference  co  Bio-effects,  the  potential 
detrimental  effects  due  to  the  much  greater  width  of  the  pulse  have  not. 

3.  The  cask  statement  is  further  restricted  by  the  qualification  of  "that 
might  possibly  expose  the  public.”  This  is  improper  on  several  grounds. 

No  such  restriction  appears  in  the  Bio-effect  Panel  statement.  Under 
Federal  Law  as  well  as  AF  regulation,  19-2  such  restriction  is  not  legal. 
Thus,  all  humans,  whether  occupational  or  non-occupatlonal  have  to  be 
considered. 
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4.  Tha  raatrletloa  to  Capa  Cod,  mentioned  la  the  preface  of  tha  Englnaarlag 
Paaal,  stems  froa  aa  understanding  tha  Panal  had  that  cha  Otla  AFB  was 
tha  subject  of  lataaaa  public  concern.  Tha  Panal  apparantly  was  not 
lnforaad  officially  that  a  aiailar  controversy  had  aslatad  avan  at  an 
aarllar  data  in  California.  Apparantly,  Saala  Aft  in  California 

with  auch  higher  lavala  of  aon-occupatioaal  exposures  of  wives  and 
childran  of  Air  Porca  paraonaal  and  guarda  not  dlraecly  angagad  in 
PAVE  PAHS  actlvltlaa,  vara  overlooked  by  both  AP  and  NAS. 

5.  It  appaara  that  tha  aoat  crucial  dafldancy  of  tha  NAS  atudy  under  tha 
abova  AP  contract  la  tha  dadalon  to  hava  a  aaparata  Bio-affect  Panal 
aatabliahad.  Thla  daclalon  waa  contrary  to  tha  requirement  of  "ualng 
a  ayataaatlc  intardlaclplinary  approach”  of  tha  AP  ragulatlona  whan 
evaluating  "the  environmental  consequences”  of  PAVE  PAWS.  Tha  braking 
up  of  tha  atudy  into  aaparata  afforta  inhibited  tha  coaatunicatlon 
between  cha  biologlaca  and  tha  anglnaara  who,  avan  chough  not  required 
by  tha  abova  taak  acataaant,  have  familiar it ad  thamaalvea  with  cha 
nacura  of  cha  radar' and  cha  pulaaa.  In  chair  raporc,  Tabla  I  on 

Paga  10,  ahowa  T»16  msec.  On  Paga  21  thay  stata,  "Tha  alniaua  duration 
of  any  pula  a  amlctad  ia‘0.016  aaconda  (li  aa)'.'  never  theleee ,  thay 
failed  to  alngla  out  thla  faatura  aa  bolng  a  noval  faatura  of  tha  naw 
cypa  aolid-acata  radar.  Ona  e killed  in  tha  art  night  have  deduced 
thla  fact  froa  tha  flrat  two  llnea  of  Tabla  II  which  coaparaa  tha 
aolid-acata  PAVE  PAWS  radar  to  ita  two  non-solld-atate  Paws  predecessors 
PAR  and  FFS-85.  However,  it  la  unlikely  that  tha  biologically  oriented 
aaabara  would  ba  no riveted  to  do  thia  on  their  own  when  relying  on  auch 
dletlnguiahad  experts  in  radar.  On  cha  other  hand,  not  being  part  of  a 
alngla  intardlaclplinary  team  and  not  being  exposed  to  detailed  dls- 
cusaiona  of  hast  ganaratlon  and  tranafar  In  calls  and  biological  mem¬ 
branes,  not  knowing  that  tha  else  constants  ara  leas  than  10-4  seconds, 
tha  engineers  wars  not  likely  to  put  much  significance  inco  cha  fact 
of  a  width  of  16  maac.  Furthermore,  both  groups  ware  under  the  Influence 
of  paac  practice  to  average  pulse  bursts.  (See  reply  given  by  Mitchell 
to  Loabnar's  first  question.) 

6.  Tha  composition  of  tha  Blo-effect  Panal  waa  not  as  fortunate.  It  could 
have  benefited  by  adding  strength  to  It  in  areas  of  molecular  and 
membrane  type  of  phenomena.  Individuals  of  backgrounds  similar  to 
Britton  Chanca,  Warner  Pstlcolas  and  James  Fraser  would  have  provided 

a  batter  balance. 

7.  While  effects  of  large  buildings,  site  and  shape  of  human  bodies  were 
treated  satisfactorily,  phenomena  of  call  and  molecular  dimensions  ware 
not  sufficiently  raprasantad.  Tha  work  of  Pstlcolas  on  "Longltudonal 
Vibrations  of  Helical  Polymers”  leads  to  Insights  which  eventually  will 
provide  a  key  to  tha  experimental  and  theoretical  study  of  polymers 

In  call  membranes.  The  spectacular  success  of  the  Ames  test  (See 
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Reference  10)  in  assaying  carcinogenicity  and  replacing  initial  teats  on 
expensive  animal  and  epidemiological  studies  should  be  examined  for 
its  usefulness  to  make  forays  into  the  pristine  forest  of  EMK  fre¬ 
quencies.  The  Guy  system  o*f  exploring  cell  cultures  should  be  adapted 
to  allow  the  merger  of  these  two  remarkable  techniques. 

8.  The  Bio-effect  Panel  report  Buffers  from  the  same  tendency  of  confualng 
potentiality  with  probability  as  the  DEIS  does.  The  NAS  panels  were 
not  responsible  to  make  Judgements  as  to  relative  safety  and  should  have 
refrained  from  doing  so. 

9.  One  of  the  major  fallings  of  the  Bio-effect  and  DEIS  documenta  ia 

Che  confusion  about  occupational  and  non-occupatlonal  exposure  standards. 
There  are  clear  precedents  for  this:  Only  the  workers  directly  con¬ 
cerned  wlch  operating  PAVE  PAWS  should  be  considered  subject  to 
occupational  standards.  Hospital  patiancs,  workers  and  visitors  are 
not.  Neither  are  guards  in  cowers  and  guard  houses.  (See  Proposed  . 
Preliminary  Standard  for  PAVE  PAWS.)  The  identification  of  0.1  mw/cm 
as  a  level  above  which  irreversible  changes  in  the  central  nervous 
system  can  sec  in  is  considered  to  be  a  good  choice. 
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10.  In  summary,  the  Otis  only,  public  only,  occupational  standard  only,  level  only, 
restrictions  of  the  NAS  reports  have  to  be  rejected  as  guidelines 
for  Che  filing  of  the  Environmental  Impact  Statement.  New  reports 
have  to  be  generated.  There  is,  however,  valuable  information  in 
chose  reports.  It  is  of  general  utility  and  should  be  used. 
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ATTACHMENT  3 

CRITIQUE  OF  THE  DEU  FOR  BEALE  AFB 


X.  firing  of  PAFE  PAWS  hi  a  mistake  which  appears  to  have  boon  baaod  oa 
economic  amt  Xoglatlc  considerations.  Environmental  haalth  and  safety 
warn  secondary  eonaldaratlona.  Flrat,  tha  choica  waa  United  to  Fadaral 
land.  However ,  *kVed  loglatlca  further  raatrlcted  tha  choica  to  tha 
eight  Air  Force  propartlaa  on  tha  West  Coast,  Baala  AFB  became  the  only 
candidate. 

2.  Tha  strategic  needs  and  tha  mission  of  the  Air  Force  are  not  questioned 
In  this  critique. 

3.  Tha  need  to  dip  tha  main  beam  below  3o  does  not  exist  for  the  primary 
search  function  of  tha  radar  but  may  exist  for  the  secondary  track 
function. 

A.  In  order  to  avoid  a  primary  baam  in  the  vicinity, of  tha  hospital  (it 
would  result  In  a  peak  burst  density  of  22  jtu/ca  )  a  ROM  with  a 
horizon-type  notch  could  be  constructed,  but  other  considerations 
speak  against  this. 

3.  Radiological  safety  of  the  223  operating  and  maintenance  personnel  In 
the  main  PAVE  PAWS  building  should  be  addressed  in  tha  DEIS. 

6.  The  replacement  procedure  of  modules  has  not  been  discussed  and  poses 
some  aafaty  and  health  questions  which  should  be  answered. 

7.  The  SYSTEM  COMMAND'S  argument  that  Incremental  growth  of  the  power 
generated  per  module  is  not  contemplated,  is  weak  and  gives  further 
credence  to  tha  need  for  permanent  monitoring  of  non-ionizing 
radiation. 

8.  The  EIS  mentions  only  one  hillock  HE  from  PAVE  PAWS  where  the  main 
beam  approaches  the  ground.  There  is  another  hillock  SE  (about  760 
feet  above  sea  leveU  igha^e  the  beam  hits  the  ground  Inside  the  base. 

Such  spots  must  be  pseweeow  by  a  fence  so  that  nalthar  animals  nor 
people  become  Injured. 

9.  EMI  Is  not  commented  on  here. 

10.  The  proposed  DEIS  action  for  pacemaker  ovners  is  not  sufficient.  The 

AF  should  advertise  the  existence  of  the  problem  in  the  local  newspapers, 
and  replace  old  models  where  necessary.  Also,  all  public  roads  should 
be  posted  with  appropriate  signs  in  places  where  the  peak  density 
exceeds  3  jn»/ cm  . 


Egon  E.  Loebner  p***  14 

October  2,  1979 


11.  The  investigation  of  the  potential  adverse  effects  on  human  health 
was  not  carried  to  sufficient  depth.  A  nev  draft  Environmental 
Impact  Statement  should  be  prepared  and  a  nev  hearing  instituted. 

12.  The  critical  review  of  the  literature  should  be  restricted  to  fre¬ 
quencies  between  100  and  2,200  MHz.  Only  documents  describing 
pulses  longer  than  75  microseconds  should  be  considered. 

13.  The  discovery  procedure  used  as  evidence  to  Indicate  ill  effects 
from  long-term  exposure  Is  considered  faulty. 
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14.  The  DEIS  does  not  address  the  presence  of  dependents  and  other  I  22 

non-occupationally  exposed  individuals  to  non-lonlzlng  radiation.  | 

15.  The  FAA  should  be  notified  about  the  extent  and  nature  of  the  main  1 100 

bean  emanating  from  PAVE  PAWS.  |  77 


16.  Twenty-two  California  Counties  need  to  be  informed  about  EMK  pollution 
in  their  airspace. 

17.  The  question  of  Justification  of  the  common  averaging  procedure  has 
to  be  studied  with  high  priority,  especially  with  respect  to  rapid 
heat  transfer  mechanisms  in  human  bodies. 

18.  Ames-like  bacterial  test  assays  should  be  undertaken  iamediately 
using  microwave  irradiation. 

19.  A  temporary  standard  for  the  special  cases  of  Western  and  Eastern 

PAVE  PAWS  installation  should  be  set.  u- U  ...  i  .  C  ... 

fc— - -■  *  —  •  r—  4, 

20.  Relocation  of  base  hospital  and  base  school  populations  should  be 
added  to  the  possible  alternatives. 

21.  Redoing  the  draft  statement  should  be  added  on  to  the  alternatives 
in  the  EIS. 

22.  A  study  of  possible  modifications  to  mitigate  Che  present  and 
potential  problems  posed  by  PAVE  PAWS  should  be  instituted. 
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23.  Research  should  be  initiated  into  novel  techniques  to  reduce  cost 
of  experimentation  with  the  Bio-effects  of  450  MHz  radiation. 


24. 


The  Air  Force  should  inform  The  Citizens  Concerned  about  PAVE  PAWS 
of  all  major  actions  relating  to  the  PAVE  PAWS  matters. 


If.  -  - 
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RESPONSE  TO  COMMENTS 


2  In  the  EIS,  both  peak  and  average  power  densities,  rather 
than  the  latter  alone,  are  considered  in  assessing  the  possible 
biological  effects  of  PAVE  PAWS  (see  Section  C.6.1,  p.  C-15). 
Regarding  time  averages  of  energy  absorption  in  the  form  of  heat, 
the  use  of  Specific  Absorption  Rates  (SARs),  defined  on  p.  C-17, 
to  relate  energy  absorption  rates  to  incident  average  power 
densities  is  based  on  experimental  data  as  well  as  on  the  actual 
considerations  of  dielectric  constants,  electrical  conductivities, 
and  heat  exchange  mechanisms.  In  addition,  researchers  who  used 
both  pulsed  and  CW  RFR,  at  the  same  average  power  densities  and 
otherwise  similar  conditions,  generally  found  no  differences  in 
thermal  effects  for  the  two  classes  of  RFR  (see  Section  3. 1.2. 1.9, 
p.  3-60). 

2  Because  the  operation  of  PAVE  PAWS  is  very  complicated,  the 
cited  statements  may  not  represent  a  complete  response  to  the 
questions.  We  emphasize  that  power  from  the  radar  is  propagated 
along  straight  lines  and  that  it  does  not  follow  the  course  of  the 
land.  The  elevation  of  the  center  line  of  the  main  beam  is  never 
less  than  3  deg,  and  at  least  three-fourths  of  the  radar  power  is 
always  radiated  at  an  angle  above  the  horizontal.  The  remaining 
power  is  spread  over  such  a  large  area  that  its  average  density  is 
very  low. 

The  earth  is  a  very  effective  shield  against  microwaves, 
which  are  scattered  and  absorbed  by  it.  The  difference  cf 
elevations  and  the  presence  of  a  large  hill  between  PAVE  PAWS  and 
the  Browns  Valley  residential  area  provide  assurance  that  the 
incident  power  levels  will  be  negligible.  Additional  information 
on  these  points  is  provided  in  pages  1-7,  3-10,  4-24,  A-4 ,  and 
A-13  of  the  EIS. 

2  Figures  3-1  through  3-10  and  3-13  through  3-17,  pp.  3-3 
through  3-14  and  3-92  through  3-96  in  the  EIS,  indicate  the 
calculated  power  densities  of  EMR  from  PAVE  PAWS  at  various 
locations  and  elevations  for  distances  up  to  approximately  5 
miles.  Beyond  that  point,  the  power  density  is  less  than  0.09 
microwatts/cm^  at  all  ground  levels  and  locations.  These  power 
densities  apply  to  direct  line-of-sight  locations;  intervening 
vegetation,  structure,  or  terrain  would  reduce  the  incident  power 
density  bv  a  factor  as  large  as  10  to  100. 

4  Section  3 . 1 . 2 . 3 . 2 . 1 . 1 ,  p.  3-70,  and  Section  D.3.1.5, 
p.  D-64 ,  of  the  EIS  consider  airborne  systems  and  conclude  that 
equipment  found  in  aircraft  would  not  be  adversely  affected  by 
PAVE  PAWS.  Average  power  densities  incident  on  aircraft,  which 
partiallv  shield  the  occupants,  can  be  obtained  from  Section 
D.2.6.4,  p.  D-18,  of  the  EIS.  For  aircraft  in  the  vicinity  of  the 
Yuba  County  Airport,  approximately  12  miles  from  PAVE  PAWS,  the 
power  densities  in  the  surveillance  volume  and  tracking  volume  for 
basic  and  growth  systems  are  given  in  the  following  tabulation: 
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Average  Power  Densities  Above  Ground  Level 
2 

_ (microwatts/cm  at  ft  above  MSL) _ 


Surveillance  Volume  Tracking  Volume 

Basic  System  0.83  at  2,500-4,900  0.031  above  4,900 

Growth  System  3.3  at  2,900-4,500  0.10  above  4,500 

Below  the  surveillance  volume,  power  densities  quickly  approach 
values  characteristic  of  ground  level,  given  for  the  airport  in 
Tables  A-5  and  A-6,  pp.  A-31  and  A-32.  Power  densities  at  all 
altitudes  are  well  below  the  maximum  levels  on  the  ground  just 
outside  the  exclusion  fence,  which  were  used  as  the  basis  for  the 
assessment  of  biologic  hazards. 

2  Exposure  of  aircraft  is  discussed  in  Section  D.2.6.1 
(beginning  on  p.  D-13  of  the  EIS).  Illumination  of  aircraft  by 
the  main  beam  is  infrequent,  and  an  aircraft  is  never  tracked  by 
Che  radar. 

6  Even  though  Col.  McEachern  intended  to  refer  to  an 
automobile's  windshield  wipers  rather  than  the  washer,  the 
statement  may  still  cause  confusion.  It  was  meant  to  illustrate 
the  fact  that,  during  surveillance,  the  two  beams — one  from  each 
face — radiate  synchronously.  However,  they  do  not  literally  sweep 
back  and  forth  together  as  do  windshield  wipers;  the  beams  are 
switched  rapidly  from  one  azimuth  to  another  (not  necessarily 
adjacent)  in  a  complicated  but  predetermined  manner,  which  is 
identical  for  each  of  the  two  faces  (see  Section  D.2.3.3,  p.  D-6) . 

2  Preferential  depositions  of  energy  in  various  species, 
including  the  occurrence  of  internal  "hot  spots"  and  other  regions 
of  relative  SAR  maxima,  are  treated  comprehensively  in  Section 
C.6.1.1,  p.  C-16. 

8  As  stated  in  Section  C.3,  p.  C-9,  the  EIS  does  not  use 
existing  or  contemplated  exposure  standards  as  the  basis  for  any 
conclusions  or  recommendations  regarding  the  safety  of  humans 
exposed  to  the  RFR  from  PAVE  PAWS. 

£  The  PAVE  PAWS  does  have  some  unique  aspects,  but  it 
resembles  two  earlier  phased  array  radars  that  have  larger  antenna 
arrays  and  higher  peak  power.  Of  these,  the  FPS-85  went  into 
operation  in  1965,  and  the  PAR  radar  about  a  decade  later.  The 
maximum  pulse  length  of  PAVE  PAWS  is  indeed  greater  than  that  of 
previous  high  power  radars  to  compensate  for  the  lower  voltage  and 
lower  peak  power  available  with  solid  state  equipment;  it  is  16 
ms,  compared  with  2  ms  used  by  the  BMEWS  radars  (which  operate  in 
the  same  frequency  band  and  for  the  purpose  of  early  detection  of 
ballistic  missiles). 
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10  The  purpose  of  this  EIS  is  not  to  judge  whether  radiation 
protection  guidelines  ("standards”)  are  defensible,  but  rather  to 
examine  whether  there  is  scientifically  credible  evidence  that  the 
RFR  power  densities  from  PAVE  PAWS  are  likely  to  have  a 
significant,  identifiable  impact  on  the  health  of  populations  in 
the  vicinity  of  the  facility  (see  Section  3. 1.2. 1.2,  p.  3-22). 

The  need  for  an  environmental  (in  contrast  with  an  occupational) 
RFR  standard  or  guideline  is  presently  under  consideration  by  the 
U.S.  Environmental  Protection  Agency.  Also,  see  p.  35  of  the 
hearing. 

1 1  This  reference  is  from  page  47  of  the  National  Academy  of 
Sciences  biologic  effects  report.  While  correct,  the  quoted 
statement  is  not  entirely  relevant  in  the  present  context. 

An  enclosure  with  highly  reflecting  walls  and  one  or  more 
openings  (windows)  acts  as  a  cavity  resonator  and  is  capable  of 
enhancing  the  intensity  of  electromagnetic  fields  by  as  much  as 
two  orders  of  magnitude.  However,  such  enhancement  is  possible 
only  when  the  entire  cavity  is  free  from  material  that  absorbs 
microwave  power.  Most  ordinary  objects  and  particularly  the  human 
body  are  such  absorbers.  Thus,  the  highly  enhanced  fields  do  not 
exist  simultaneously  with  the  presence  of  an  absorber,  here 
conjectured  to  be  a  hospital  patient. 

Cavity  resonance  does  not  present  a  real  threat  of  field 
enhancement  because,  in  a  shielded  room  with  openings,  the  total 
power  absorbed  by  all  objects  therein  cannot  exceed  the  power  that 
enters  through  the  windows.  If  one  attempts  to  increase  the 
absorption  by  enlarging  the  windows,  the  cavity  resonance  effect 
would  be  destroyed  and  the  free-field,  no-valls  case  would 
ultimately  be  reached. 

12  See  p.  47  of  the  hearing,  responses  of  Col.  McEachern. 

Also,  between  June  1975  and  September  1979,  the  Air  Force  informed 
the  public  of  PAVE  PAWS  activities  through  approximately  36  public 
meetings,  submissions  to  news  organizations,  briefings,  and 
interviews  with  Air  Force  officials. 

1 3  Separate  radiation  monitoring  is  not  considered  necessary 
for  the  following  reasons: 

(1)  The  radar  was  operating  with  a  representative  maximum 
strength  during  the  11-12  September  1979  measurements 
described  in  Appendix  B 

(2)  Because  the  foliage  in  the  area  is  sparse,  seasonal 
variation  is  not  anticipated  to  have  a  significant 
effect  on  the  radiation  levels 
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(3)  Atmospheric  factors  have  been  shown  to  have  negligible 
effects  on  the  local  radiation  levels 

(4)  Beam  control  precautions  have  been  independently 
verified 

(5)  The  self-checking  routine  discussed  in  Section  A. 2. 5, 
p.  A-6,  continually  monitors  the  radiation  levels  from 
the  radar  (as  well  as  confirming  beam  control 
integrity).  In  addition,  the  tracking  of  known  objects 
in  apace  provides  a  continual  check  the  accuracy  and 
consistency  of  the  radar. 

14  The  subject  of  microwave  cataractogenesis  is  covered  in 
Sections  3. 1.2. 1.7. 4  and  C.7.4,  pp.  3-42  and  C-40,  on  ocular 
effects,  where  it  is  concluded  that  prolonged  exposure  to  RFR  from 
PAVE  PAWS  outside  the  exclusion  fence  would  not  cause  eye  damage. 

To  correct  a  possible  misconception,  we  emphasize  that  the 
microwave  radiation  under  discussion  is  quite  different  from 
ionizing  radiation  in  its  biological  effects.  The  units  of  power 
density  for  microwave  radiation  that  are  used  in  the  EIS  are 
microwatts /cm?.  The  term  "count"  suggests  the  measurement  or 
counting  of  the  discrete  quanta  of  ionizing  radiation. 

15  See  the  letter  from  Mr.  Bernie  Olson,  dated  13  November 
1979,  attached  at  the  end  of  these  responses,  p.  180. 

16  In  summary  of  Col.  McEachern's  response,  the  Air  Force 
originally  considered  measurement  inside  the  building  when  the 
best  information  available  at  the  time  indicated  that  power 
densities  would  be  much  higher  than  subsequent  refined 
calculations  showed.  Actual  measurements  have  confirmed  the  lower 
estimates  resulting  from  the  later,  refined  calculations  (see 
Appendix  B). 

17  Such  a  change  is  not  contemplated  in  this  EIS,  nor  do  any 
plans  exist  to  modify  the  system  in  this  way.  If  there  were  such 
a  plan,  under  current  law  and  regulation,  the  Air  Force  would  be 
required  to  review  that  proposal  for  its  environmental 
significance.  If  the  proposed  change  were  determined  to  affect 
significantly  the  quality  of  the  human  environment,  we  would  under 
current  law  be  required  to  prepare  a  new  or  supplemental  EIS. 

Also,  see  p.  65  of  the  hearing. 

18  Section  C.7.5.2,  p.  C-45,  refers  to  the  fact  that  the  pulse 
rates  of  PAVE  PAWS  are  approximately  the  same  as  the  modulation 
frequencies  employed  by  Bawin  and  Adey  in  their  studies  on  changes 
of  radioactive  calcium  ion  efflux  from  chick  and  cat  brain 
preparations.  However,  average  and  pulse  power  densities  of  PAVE 
PAWS  RFR  for  exposure  outside  the  exclusion  fence  will  be  lower 
than  the  threshold  average  power  density  found  by  Bawin  and  Adey. 
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19  Page  A-7  of  the  Eli  states  that  the  test  pulses  occur  once 
every  30  seconds,  and  have  a  duration  of  50  microseconds.  It 
states  that  the  beam  of  each  subarray  is  much  wider  than  the  main 
beam,  but  does  not  attempt  to  give  a  specific  number  because  the 
different  subarrays  are  not  alike.  It  also  notes  that  all  the 
resulting  test  beams  strike  the  ground  within  the  exclusion  fence 
and  that  the  power  devoted  to  such  testing  is  negligible  compared 
with  the  total  radiated  (40,000  times  smaller).  Also,  see  p.  65 
of  the  hearing. 

20  Several  questions  are  raised  concerning  the  shape  of  the 
beam,  the  use  of  an  angle  at  which  the  beam  power  has  decreased  to 
10%  of  its  maximum  value  to  define  beamwidth,  coverage  of  the 
growth  system  in  the  EIS,  and  the  use  of  minimum  elevation  angles 
below  3  deg  in  the  event  that  the  growth  option  were  exercised  at 
some  future  date. 

The  beam  width  corresponding  to  10%  or  any  other  relative 
power  is  easily  obtained  from  Figure  A-4,  p.  A-13,  of  the  EIS, 
which  fully  covers  both  the  basic  and  the  growth  systems.  The  1% 
relative  power  point  (an  off-axis  angle  of  about  2.2  deg  for  the 
basic  system)  is  of  some  interest  because  it  represents  the 
situation  in  which  the  main  beam  power  density  equals  the  maximum 
of  the  first  sidelobe. 

The  3  deg  minimum  elevation  angle  is  based  on  propagation 
conditions,  such  as  ducting,  that  sometimes  exist  at  distances 
many  miles  from  the  radar.  These  considerations  are  independent 
of  the  radar  beamwidth.  Therefore,  the  growth  option  does  not 
create  a  temptation  to  lower  the  beam.  Also,  see  p.  66  of  the 
hearing. 

21  Both  reports  note  the  installation  of  PAVE  PAWS  at  Beale  AFB 
as  well  as  at  Otis  AFB,  and  observe  that  the  designs  are 
identical.  Although  both  reports  assert  that  the  Otis  AFB  site 
(the  first  constructed  and  the  subject  of  detailed  field 
measurements)  is  the  subject  of  analysis,  neither  report  asserts 
that  it  has  "absolutely  nothing  to  say"  about  the  Beale  AFB  site. 
The  analysis  of  both  engineering  design  (EMR  field  patterns,  beam 
control,  propagation  anomalies)  and  potential  biological  effects 
would  not  differ  substantially  for  Beale  AFB.  The  maximum  average 
and  pulse  powers  just  outside  the  exclusion  fence  are  actually 
slightly  lower  at  Beale  AFB  because  of  slightly  different  fence 
placement  at  the  Beale  site.  Moreover,  calculated  EMR  fields  at 
Beale  have  been  confirmed  in  actual  measurements  (see  Appendix  B) . 

22  Air  Force  personnel  and  dependents  are  not  excluded  by  the 
term  "general  public"  in  the  EIS.  For  example,  detailed  EMR 
exposures  for  the  developed  areas  near  PAVE  PAWS  are  calculated 
and  presented  in  Section  3. 1.1. 2,  p.  3-11,  and  the  associated 
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Figure  3-10  and  Table  3-2,  pp.  3-14  and  3-15.  As  Table  3-2 
indicates,  the  base  hospital,  clubs,  family  housing  areas,  mobile 
home  areas,  and  cantonment  areas,  among  others,  are  considered  in 
detail,  because  the  developed  areas  near  PAVE  PAWS  happen  to  be 
those  on  the  military  reservation.  This  consideration,  as  well  as 
repeated  references  in  the  EIS  to  maximum  public  exposures  outside 
the  exclusion  fence,  clearly  indicate  that  any  person  denied 
access  by  the  exclusion  fence  is  a  member  of  the  general  public, 
and  is  not  occupationally  exposed  to  PAVE  PAWS.  Also  see  p.  66  of 
the  hearing. 

23  Long  pulses  are  appropriate  in  radars  that  use  solid  state 
amplifiers  because  the  output  of  such  devices  is  more  seriously 
limited  by  peak  than  by  average  power.  Therefore,  it  is 
advantageous  to  use  long  pulses  and  a  higher  duty  cycle  to  obtain 
sufficiently  high  average  power  within  the  peak  power  capability 
of  the  devices.  The  pulse  lengths  and  duty  cycles  used  in  radars 
have  steadily  increased  since  the  development  of  radar  systems  in 
World  War  II. 

24  Absorption  of  RFR  as  heat  in  any  local  region  of  a  live 
animal  and  removal  of  heat  by  blood  flow  and  heat  exchange  with 
neighboring  regions  are  indeed  complex  processes,  especially  when 
governed  by  the  animal's  thermoregulative  mechanisms.  A 
representative  treatment  of  the  subject  is  given  by  K.  R.  Foster, 
H.  N.  Kritikos,  and  H.  P.  Schwan,  in  "Effect  of  Surface  Cooling 
and  Blood  Flow  on  the  Microwave  Heating  of  Tissue,"  IEEE  Trans. 
Biomed,  Eng. ,  Vol  25,  No.  3,  pp.  313-316  (1978).  However,  at  the 
highest  average  power  densities  from  PAVE  PAWS  to  which  people  may 
be  exposed,  the  temperature  rises  in  any  region  within  the  body 
are  negligible.  The  increases  are  considerably  smaller  than 
random  temperature  fluctuations  due  to  body  movements,  changes  in 
blood-flow  rates,  or  other  normal  physiological  factors,  even  if 
the  heat  removal  and  thermoregulatory  mechanisms  are  not 
considered.  For  average  power  densities  and  exposure  durations 
sufficient  to  cause  an  appreciable  temperature  rise  in  a  region  of 
a  carcass  or  physical  model,  heat  transfer  processes  can  be 
analyzed  by  conventional  thermodynamic  methods  and  the  validity  of 
such  analyses  can  be  verified  experimentally.  Such  results 
constitute  the  basis  of  the  concepts  of  local  and  mean  SARs, 
discussed  in  Section  C.6.1.1,  p.  016. 

In  addition,  thermal  relaxation  times  of  isolated  cells  or 
parts  thereof  do  not  determine  how  high  the  temperature  rise  would 
be  in  a  tissue  specimen  comprised  of  many  cells  and  extracellular 
fluids,  when  such  a  specimen  is  exposed  to  a  given  power  density. 
Physically  separating  and  thermally  isolating  cells  prevents  the 
interactions  among  cells  and  the  extracellular  fluids  that  provide 
for  heat  exchange.  In  essence,  because  of  the  presence  of  such 
heat  exchange  mechanisms  in  tissues,  their  thermal  relaxation 
times  are  of  the  order  of  minutes,  i.e.,  longer  than  the  maximum 


162 


I 


pulse  durations  of  PAVE  PAWS.  Thus,  the  individual  pulses  from 
PAVE  PAWS  would  produce  a  negligible  temperature  rise  in  a  tissue 
specimen  and  in  the  individual  cells.  Possible  effects  of  RFR  on 
cells  and  cell  cultures  are  treated  in  various  sections  of 
Appendix  C  of  the  EIS. 

25  The  exterior  resonance  of  solid  metal  objects  such  as  rods, 
balls,  or  cubes  differs  from  the  interior  resonance  of  hollow 
metal  cavities.  The  presence  of  metal  objects  within  a  hollow 
metal  cavity  affects  the  field  distributions  and  resonant 
frequencies  but  does  not  add  power  or  contribute  substantially  to 
localized  power  enhancement.  The  total  effect  of  such  a 
combination  is  governed  by  the  principles  explained  in  response 
No.  11. 

26  Field  monitoring  is  standard  practice  in  the  field  of 
ionizing  radiation.  It  is  appropriate  because  the  transport  of 
the  radioactive  materials  emitting  the  ionizing  radiation  is 
subject  to  varying  meteorological  conditions.  Moreover,  the 
release  rate  of  the  radioactive  materials  may  not  be  known 
beforehand.  In  contrast,  RFR  power  densities  and  field 
distributions  are  well  defined.  We  know  of  no  case  where 
continuous  monitoring  of  RFR  power  densities  is  carried  out  as  a 
standard  practice. 

27  The  Scientific  American  article  entitled  "Bacterial  Tests 
for  Potential  Carcinogens"  is  a  compact  account  of  a  large  number 
of  recent  studies  on  the  biochemistry  of  mutation  and  its 
relationship  to  cancer  induction  by  chemical  and  physical  agents. 
Among  other  things,  the  article  discusses  the  use  of  bacterial 
mutation  as  a  means  of  detecting  potential  cancer-inducing  agents, 
and  in  particular  the  use  of  histidine-requiring  strains  of 
Salmonella  typhimurium  (the  so-called  "Ames  test"). 

Mutation-type  tests  are,  indeed,  quite  useful  for  screening 
purposes,  but  they  do  not  detect  cancer-causing  agents;  they 
indicate  agents  that  might  cause  cancer.  If  the  ordinary 
probability  that  a  randomly-chosen  agent  causes  cancer  is  1  in 
200,  then  a  positive  outcome  in  the  Ames  test  raises  the 
probability  to  about  1  in  23,  and  a  negative  outcome  reduces  it  to 
about  1  in  1,800.  Thus,  the  most  important  use  of  the  Ames  test 
is  in  deciding  which  agents  should  be  tested  for  cancer  induction 
properties.  The  statement  in  the  article  concerning  the  power  of 
the  Ames  (or  other  bacterial)  tests  also  needs  clarification.  In 
the  most  sensitive  Ames  test  strain  (the  TA-100),  there  are 
approximately  140  spontaneous  mutants  per  bacterial  plate  scored. 

A  positive  result  is  scored  only  when  one  finds  not  just  one,  but 
at  least  24  (=  2  x  (140)1/2)  addi  tional  mutants.  Actually,  more 
than  24  additional  mutants  would  have  to  be  found  because  of 
unavoidable  errors  in  experimental  technique.  Thus,  the  test  is 
probably  between  one  and  two  orders  of  magnitude  (factors  of  10) 
less  sensitive  than  the  article  seems  to  imply. 


For  the  EIS,  more  then  a  dozen  papers  dealing  with 
mutagenicity  of  RFR  were  reviewed.  Only  studies  involving  high 
power  density  levels  of  RFR,  where  heat  was  induced  in  the  test 
subjects,  gave  positive  results.  Among  the  studies  reviewed  was 
one  using  a  mutation-testing  strain  of  Escherichia  coli  (strain 
WWV).  The  results  with  RFR  irradiation  were  negative,  although  a 
positive  control  experiment  with  ultraviolet  light  gave  positive 
results.  No  reference  could  be  found  applying  the  Ames  test  to 
RFR. 

28  Mr.  Mitchell's  response  here  is  closely  related  to  responses 
No.  11  and  25.  However,  an  ideal  reflector,  especially  a  concave 
one,  can  substantially  enhance  local  power  density  as  well  as 
field  strengths,  whereas  the  cavity  resonance  effect  does  not. 
Fortunately,  real  life  situations  involving  reflections  lead  to 
only  modest  increases,  such  as  a  twofold  increase  in  field 
strength,  as  noted  by  Mr.  Mitchell. 

29  The  EIS  gives  both  peak  and  average  values  for  both  measured 
and  calculated  field  densities  in  Appendices  A  and  B. 

30  As  indicated,  this  document  is  a  proposed  stipulated 
judgment.  It  was  proposed  by  "Citizens  Concerned  About  PAVE  PAWS" 
in  their  suit  against  the  Air  Force  on  siting  the  PAVE  PAWS  at 
Beale  AFB.  No  settlement  was  ever  agreed  on  by  the  parties  or 
approved  by  the  court.  Rather,  on  8  March  1978,  Judge  Philip  C. 
Wilkens  of  the  United  States  District  Court  for  the  District  of 
California  dismissed  the  "Citizens  Concerned"  suit. 

31  No  additional  comments  or  notice  of  a  change  in  rating  were 
formally  submitted  to  the  Air  Force.  We  have  undertaken  to 
respond  to  informal  comments  from  the  Environmental  Research 
Center  of  EPA,  shown  on  pp.  108  through  ill. 

32  EMR  field  measurements  were  made  subsequent  to  the 
distribution  of  the  ISIS  and  are  now  included  in  Appendix  B.  The 
prediction  that  the  field  measurements  would  be  consistent  with 
calculations  was  confirmed. 

33  The  reference  has  been  added. 

34  The  difference  in  terminology  is  essentially  one  of 
definition.  The  adjective  "classical"  as  used  in  the  EIS  refers 
to  non-quantum  thermodynamics,  including  the  statistical 
treatments  of  Maxwell-Boltzmann  and  Gibbs. 


35  The  intent  of  paragraph  3  is  not  to  elaborate  on  the 
classical  interactions  discussed  in  paragraph  2  but  to  introduce 
the  concept  of  quantum  emissions  and  absorptions  that  may  not 
necessarily  alter  the  kinetic  energy  or  disorder.  An  example  of 


such  "nonthermal"  processes  is  the  excitation  of  a  molecule  from 
its  ground  state  to  a  higher  electron  level  by  one  interaction 
mechanism  and  the  subsequent  decay  of  the  molecule  to  its  ground 
state  by  the  emission  of  a  photon.  Therefore,  the  suggested 
revision  does  not  clarify  the  text,  as  does  paragraph  4  in 
relating  classical  and  quantal  concepts. 

36  Inclusion  of  the  proposed  statement  may  be  too  much  of  a 
generalization.  Although  the  ground-plane  condition  is  certainly 
applicable  to  humans  standing  out  in  the  open  with  no  nearby 
structures,  this  condition  may  not  be  the  most  likely  one  if 
consideration  is  given  to  the  relative  numbers  of  people  within 
buildings,  vehicles,  or  at  outside  locations  near  buildings,  other 
structures,  trees,  or  other  shrubbery. 

37  The  section  that  includes  this  paragraph  is  primarily 
concerned  with  the  effects  of  average  power  density,  not  effects 
of  pulse  power  density  per  se,  which  are  treated  in  Section 
C.6.1.2.  Regarding  the  90  microwatts/cm2  average  power  density 
cited  in  the  comment,  the  calculated  value  of  0.02  deg  C  mean  body 
temperature  rise  given  in  paragraph  2,  p.  C-19,  for  100 
microwatts/cm2  at  resonance  in  the  absence  of  any  cooling  or 
thermoregulatory  mechanisms,  is  much  too  low  to  imply  that 
significant  localized  heating  would  occur  at  the  PAVE  PAWS 
frequencies.  In  addition,  the  1,400  microwatts /cm2  maximum 
pulse  power  density  at  the  same  location  is  also  unlikely  to  cause 
any  significant  localized  heating  because  the  thermal  time 
constants  of  tissues  are  much  longer  than  the  maximum  pulse 
durations  of  PAVE  PAWS. 

38  In  the  recent  paper  of  Frey  and  Coren  cited  in  this  comment, 
experimental  evidence  is  presented  to  indicate  that  transduction 
of  RFR  pulses  into  sound  waves  may  take  place  in  the  cochlear 
apparatus  rather  than  elsewhere  in  the  head  (followed  by  bone 
conduction  of  the  sound  to  the  cochlea).  Such  results  may  weaken 
the  acceptance  of  prior  theoretical  and  experimental  work  on  the 
location  of  transduction  sites.  However,  the  main  issue  regarding 
the  RFR  auditory  phenomenon  is  whether  the  effect  is  induced  by 
direct  RFR  stimulation  of  the  auditory  nerves  or  the  brain.  Our 
conclusion,  stated  in  the  last  sentence  of  paragraph  2,  p.  C-22, 
is  not  altered  by  these  recent  results  of  Frey  and  Coren. 

39  The  last  paragraph  on  p.  C-22  explicitly  states  that  the 
values  are  pulse  power  densities,  a  term  consistently  used  in  the 
EIS  for  the  root-mean-square  power  density  occurring  when  a  pulse 
is  present.  The  term  "peak,"  implying  instantaneous  maximum 
value,  is  avoided.  However,  for  modulated  RFR  such  as  used  by 
Bawin,  Adey,  and  coworkers,  and  by  Blackman,  the  "average  power 
density"  is  conventionally  the  root-mean-square  value  averaged 
over  the  entire  modulation  period. 
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Regarding  the  comment  on  the  power  density  window,  we  were 
unable  to  determine  priority  of  discovery,  nor  is  it  a  purpose  of 
the  EIS  to  do  so.  The  calcium  efflux  work  discussed  in  Section 
C.6.1.2  (citing  only  Bawin  and  Adey)  was  presented  in  that  section 
solely  to  illustrate  one  class  of  interaction  phtncwena.  More 
detailed  treatment  of  this  phenomenon,  including  citation  of 
Blackman's  work,  is  given  in  Section  C.7.5.2,  p.  C-45. 

40  We  disagree.  In  anesthetized  animals  where  only  the  testes 
were  exposed  to  RFR,  the  temperature  rise  in  the  testes  will 
almost  certainly  be  greater  than  would  be  found  in  unanestheticed 
animals  that  were  exposed  to  RFR  over  the  whole  body.  In  the  two 
experiments,  mutagenic  effects  were  found  in  the  anesthetized 
animals  but  not  in  the  the  unanesthetized  animals.  This  suggests 
that  anesthesia  (and  probably  lack  of  temperature  control) 
contributed  materially  to  the  effect  found.  The  previous 
criticisms  on  analysis  of  data  also  apply. 

41  We  agree  in  part,  though  the  effect  of  RFR  on  the  weight  of 
chicks  subsequent  to  hatching  was  noted  in  the  previous 
paragraph.  Some  authorities  on  teratogenesis  object  to 
classifying  fetal  death  and  resorption  as  instances  of 
teratogenesis  (see,  for  example,  Becker,  B.A. ,  "Teratogens,"  in 
Toxicology,  L.  J.  Casarett  and  J.  Doull,  eds.,  pp.  313-332, 
MacMillan  Publishing  Co.,  Inc.,  New  York,  1975).  However,  because 
the  question  has  been  raised,  the  text  is  revised  in  Section 
C.7.3,  p.  C-39. 

42  The  sentence  is  not  intended  to  cast  doubt  on  any  particular 
study,  but  merely  to  point  out  a  potential  source  of  experimental 
variation  that  must  be  considered  in  experimental  design  and 
performance.  Because  exposure  to  high  RFR  levels  may  also  be 
stressful  (i.e.,  cause  a  rise  in  adrenal  steroids  in  blood),  the 
contribution  of  the  handling  factor  must  be  considered  carefully. 

43  We  agree.  The  text  is  revised  on  p.  C-40. 

44  Presumably  the  comment  refers  to  Bawin  (1978a)  rather  than 
to  Bawin  (1975a),  because  the  list  of  references ' in  the  EIS  does 
not  include  one  designated  as  1975a.  To  respond  to  the  question 
raised,  the  450  MHz  data  cited  in  Adey  (1978b)  are  the  same  as 
those  in  Bawin  (1978a).  However,  these  data  are  different  from 
the  450  MHz  data  in  Adey  (1977a)  and  Bawin  (1977a). 

45  Adding  this  recent  reference  to  those  already  cited  in  the 
EIS  will  not  materially  alter  the  conclusions  in  the  EIS  regarding 
the  effects  of  RFR  on  the  EEC. 

46  The  EIS  does  not  compare  the  experiments,  nor  does  it  imply 
that  the  experiments  were  similar. 
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47  The  citation  refers  to  evidence  of  immunological  stimulation 
by  RFR  as  an  effect  potentially  beneficial  to  health.  The  report 
of  alleged  leukemia  induction  by  RFR  is  reviewed  in  Section 

C. 7. 11.1,  p.  C-67.  By  modern  standards  of  diagnosis,  the  symptoms 
found  do  not  constitute  evidence  that  leukemia  was  induced  in  the 
mice  in  the  study  by  Prausnitz  and  Susskind. 

48  Please  see  pp.  1-12  and  1-13  and  pp.  3-61  and  3-62  of  the 
EIS.  The  text  is  revised  in  Section  3. 1.2. 2. 1.1,  p.  3-61, 
specifically  noting  the  waterfowl  areas  within  the  25-mile  sector 
from  PAVE  PAWS.  However,  no  substantial  impacts  on  migrating 
birds,  including  effects  on  their  navigational  ability,  are 
anticipated  even  in  this  zone,  because  of  the  low  power  densities 
from  the  main  beam  as  discussed  in  this  section. 

49  The  EIS  fully  addresses  the  impact  of  operating  the  radar  at 
the  higher  power  levels  that  would  occur  in  many  areas  for  the 
growth  system.  Additional  hardware  needed  to  implement  the  growth 
option  would  require  funding  by  Congress. 

50  Unlike  older  radars,  the  duty  cycle  of  PAVE  PAWS  is  not  a 
single  fixed  number.  Under  all  normal  operating  conditions  the 
duty  cycle  has  a  fluctuating  value  of  about  18%.  This  value, 
which  is  limited  by  the  cooling  capabilities  of  the  heat 
exchangers,  is  appropriate  as  a  conservative  measure  for  all 
long-term  exposures.  Under  conditions  of  heavy  tracking 
assignment  the  duty  cycle  of  either  face  can  be  increased  to  a 
maximum  of  25%,  but  only  at  the  expense  of  lowering  the  duty  cycle 
of  the  other  face  to  11%.  Such  heavy  tracking  assignments  are 
expected  only  during  a  missile  attack  (see  p.  D-ll).  The  power 
associated  with  this  maximum  7%  transfer  is  always  used  for 
tracking,  which  typically  occurs  at  elevation  angles  that  are 
larger  than  3  deg  (see  p.  D-ll  as  well  as  p.  A-9  of  the  EIS).  The 
peak  values  at  ground  level  are  unaffected  by  such  operation,  and 
the  average  values  are  increased  only  during  the  brief  interval  of 
such  special  tasking  and  by  no  more  than  the  ratio  25/18. 

51  The  process  of  obtaining  peak  power  (520)  by  dividing  0.18 
into  90  is  not  valid.  The  90  microwatts/cm2  figure  represents  a 
long-term  average  taking  into  account  the  entire  scanning  process 
as  well  as  the  18%  duty  cycle.  The  1,400  microwatts/cm^  pulse 
power,  given  on  p.  3-19,  is  correct  for  the  growth  system,  and 
correct  values  for  both  basic  and  growth  systems  are  given  on 
pp.  3-18,  3-19,  C-4,  and  C-22.  The  text  has  been  amended  on 

p.  3-32  to  conform.  (The  values  on  p.  3-32  of  the  DEIS  apply  to 
PAVE  PAWS  at  Otis  AFB,  where  the  exclusion  fence  is  slightly 
closer  to  the  antenna  in  the  fringe  areas,  defined  in  Figure  3-9, 
p.  3-12.) 

52  The  suggested  changes  have  been  made. 
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53  On  p.  C-16,  the  EIS  distinguishes  between  "short-range"  and 
"long-range"  quantum  interactions.  On  p.  C-20,  only  the 
short-range  interactions,  exemplified  by  hydrogen-bond  disruption, 
are  discounted  as  a  probable  basis  for  biological  effects;  the 
theoretical  and  experimental  evidence  for  long-range  quantum 
interactions  is  discussed  on  p.  C-21. 

54  The  calcium  efflux  phenomenon  is  an  example  of  an  effect 
with  no  evidence  of  hazard  at  present.  Moreover,  the  average 
power  densities  to  which  the  general  population  would  be  exposed 
from  the  growth  system,  if  implemented,  are  much  less  than  the  100 
microwatts/cm2  lower  limit  of  the  power  density  window  reported 

by  Bawin  and  Adey.  Thus,  the  existence  of  this  phenomenon,  and  of 
the  other  effects  discussed  in  the  EIS,  is  not  cause  for  alarm 
unless  further  surveillance  clearly  indicates  the  phenomenon  has 
clinical  significance. 

55  The  intended  meaning  of  the  sentence  quoted  from  Section 
3. 1 . 2. 1 .7.5. 1 ,  p.  3-45,  was  that  the  RFR  auditory  effect  is 
unlikely  to  be  due  to  direct  RFR  brain  stimulation.  The  section 
has  been  revised  accordingly.  Regarding  lymphoblast 
transformations,  Section  3. 1.2. 1.7. 8,  p.  3-51,  indicates  that 
positive,  negative,  and  equivocal  resultB  were  reported;  hence, 
the  text  of  this  section  has  been  revised  to  clarify  this  point. 

56  The  EIS  acknowledges  the  existence  of  immunological  effects 
and  considers  the  mechanisms  through  which  they  could  be 
mediated.  Stress  is  one  possible  mechanism.  Indeed,  in  one  study 
reviewed  (Krupp,  1977)  the  immunological  effect  that  wsb  found 
could  be  elicited  by  injection  of  cortisone  instead  of  exposure  to 
RFR.  This  finding  suggests  that  stress  may  play  a  role  as  a 
mediator  of  immunological  effects. 

57  The  results  of  Cain  and  Rissman  are  cited  as  a 
representative  example,  and  the  fact  that  this  work  was  performed 
at  3  GHz  is  explicitly  stated  on  pp.  C-22  and  C-43.  Moreover, 
based  on  the  work  of  Lin,  cited  on  p.  C-44,  the  EIS  states  that 
the  threshold  for  perception  of  the  pulses  in  the  420-450  MHz 
range  is  higher  than  at  3  GHz. 

58  During  the  past  year,  the  Air  Force  has  initiated  a  study  of 
long-term  effects.  Other  agencies  are  also  studying  RFR  effects. 
The  Air  Force  study  is  designed  to  provide  additional  information 
about  Air  Force  radar  systems.  The  first  phase  will  serve  to 
develop  an  animal  exposure  system  and  will  establish  the 
biomedical  procedures.  The  follow-on  effort  will  include  the 
exposure  of  100  rodents  for  a  major  part  of  their  lifetime.  The 
studies  focus  on  radiation  levels  that  are  significantly  above  the 
sub-microwatt /cm^  levels  that  are  typical  of  the  public  exposure 
from  PAVE  PAWS.  We  see  no  adequately  demonstrated  need  to  study 
the  sub-microwatt/cm2  levels. 
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59  We  believe  that  the  EIS  adequately  addressed  the  known  and 
postulated  effects  of  RFR,  appraised  the  environmental  impact  of 
operating  the  radar,  and  found  no  health  hazard.  If  it  should  be 
established  at  any  time  that  the  operation  of  PAVE  PAWS  is  harmful 
to  humans,  the  Air  Force  would  take  action  to  protect  the  public 
health. 

60  In  the  entire  process  of  preparing  this  EIS,  inviting 
independent  observers  to  witness  the  RFR  measurements,  holding  the 
public  meeting  in  Marysville,  and  responding  to  the  oral  and 
written  questions  and  comments,  the  Air  Force  has  endeavored  to 
provide  to  the  public  the  pertinent  information  in  considerable 
technical  depth  regarding  the  possible  effects  of  PAVE  PAWS  RFR  on 
the  nearby  population.  These  activities  have  been  thoroughly 
documented  and  the  documents  are  available  to  any  member  of  the 
public.  We  believe  that  holding  additional  public  meetings  on 
PAVE  PAWS  would  not  yield  any  significant  new  information  that 
would  materially  alter  the  conclusions  in  this  EIS.  In 
particular,  based  on  our  current  knowledge  of  the  biological 
effects  of  RFR,  we  believe  that  neither  the  present  population  nor 
the  future  generations  will  be  harmed  from  exposure  to  the  RFR 
from  PAVE  PAWS. 

61  Any  impacts  on  the  cultural  resource  base  would  have 
occurred  during  the  construction  phase  of  the  project.  Because 
the  EIS  covers  only  the  operation  of  PAVE  PAWS,  discussion  of 
construction  impacts  is  not  within  its  scope.  However,  the  State 
Office  of  Historic  Preservation  has  been  contacted  to  determine 
current  requirements  for  compliance. 

62  The  PAVE  PAWS  radar  system  at  Beale  AFB  is  an  exact 
duplicate  of  that  at  Otis  AFB. 

63  Although  the  Amateur  Service  is  not  a  secondary  service  in 
other  parts  of  the  radio  spectrum,  in  the  420  to  450  MHz  frequency 
band  in  the  United  States  the  Amateur  Service  is  secondary  to  the 
Government  Radiolocation  Service  (e.g.,  to  PAVE  PAWS),  but  not  to 
the  Nongovernment  Radiolocation  Service.  It  is  not  within  the 
scope  of  the  EIS  to  discuss  spectrum  allocation  policies. 

64  This  secondary  status  definitely  does  apply  domesticallv 
(see  response  63).  Also  note  that  Section  3 . 1 . 2 . 3 . 2 . 1 . 1  (p.  3-68 
of  the  EIS)  stated  only  that  the  Amateur  Radio  Service  was 
secondary  to  government  radiolocation. 

65  A  more  complete  quote  from  p.  3-68  of  the  EIS  reads  that 
amateurs  in  the  United  States  are  "permitted  to  operate  but  are 
not  permitted  to  interfere  with  the  operation  of  any  government 
radar  or  to  claim  protection  from  interference  caused  by 
government  radars."  Hence,  the  present  status  of  primary  and 
secondary  services  in  the  420-450  MHz  band  is  clear — government 
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radiolocation  is  the  primary  service.  Regardless  of  status, 
possible  effects  on  the  amateurs  from  operating  PAVE  PAWS  were 
analyzed  and  reported,  beginning  on  p.  D-20.  Moreover,  the  Air 
Force  will  cooperate  with  the  amateurs.  The  radar  has  the  ability 
to  avoid  operation  on  selected  frequencies,  and  to  the  extent  that 
doing  so  would  be  beneficial  to  the  amateurs,  but  would  not 
interfere  with  the  radar's  mission,  the  Air  Force  would  consider 
that  option. 

66  We  believe  that  our  analysis  and  discussion  of  the  number 
and  locations  of  amateur  repeaters  operating  in  the  442-450  MHz 
band  (pp.  D-21  and  D-22  of  the  EIS)  was  thorough.  The  1978-79 
edition  of  the  ARRL  Repeater  Directory  was  not  yet  available  when 
the  Draft  EIS  was  first  written,  but  a  preprint  of  the  page 
listing  the  67  California  repeaters  was  furnished  by  ARRL  General 
Manager  Richard  Baldwin  in  his  referenced  personal  communication 
of  12  December  1978.  However,  that  list  includes  repeaters  from 
throughout  California — some  as  far  away  as  San  Diego — whereas  only 
those  in  northern  California  are  at  any  risk  to  interference  from 
PAVE  PAWS.  With  the  help  of  the  Northern  Amateur  Relay  Council 
(NARC)  (referenced  personal  communication  with  P.  Fennacy  and  S. 
Hanselman,  Section  D.4,  p.  D-94),  a  list  was  developed  showing 
more  than  300  amateur  repeaters  in  the  PAVE  PAWS  band  in  northern 
California  alone.  After  further  investigation,  we  found  yet 
ar.other  repeater  close  to  PAVE  PAWS  but  not  listed  by  either  the 
AARL  or  by  NARC  (see  p.  D-22).  The  recent  expansion  of  repeater 
operation  within  the  420-450  MHz  band  is  not  reflected  by  listings 
in  the  1979-80  ARRL  Repeater  Directory.  The  directory  mentions 
only  that  plans  for  the  use  of  this  additional  spectrum  are  not 
yet  complete. 

67  The  increased  availability  of  OSCAR  8  has  been  noted  in  the 
revised  text  on  p.  D-29. 

68  The  EIS  references  all  three  of  King's  QST  articles  on  the 
Phase  III  satellites.  Two  transponders  will  be  on  the  first  Phase 
III  satellite,  but  only  one  will  operate  at  a  time.  Although  the 
uplink  passband  on  one  transponder  is  to  be  between  435.150  and 
439.290  MHz  (and  therefore  susceptible  to  interference  from  PAVE 
PAWS),  the  downlii.K  passband  on  the  other  is  to  be  in  that  same 
frequency  band,  where  it  may  cause  interference  to  PAVE  PAWS. 

When  the  satellite  become8  operational,  the  Air  Force  will 
consider  frequency  age  schedules  to  minimize  harmful 
interference  between  the  radar  and  the  satellite. 

69  Discussions  with  ARRL  have  indicated  that  this  figure  of 
"approximately  20  hours  each  day"  was  based  on  some  early  concepts 
of  the  satellite's  orbit  and  does  not  apply  to  the  satellite  as 
currently  conceived.  It  is  now  felt  that  the  satellite  will  be 
within  view  of  PAVE  PAWS  for  various  intervals,  for  a  total  of 


from  10  to  16  hours  per  day.  King  (June  1977,  p.  D-95)  states 
that  "Most  Northern  Hemisphere  stations  will  'see1  the  spacecraft 
for  14  to  16  hours  each  day...." 

70  The  Air  Force  will  seriously  consider  that  course  of 
action.  PAVE  PAWS  is,  however,  a  primary  user  of  the  band,  and 
would  not  be  required  to  give  advance  notice  of  changes  in 
frequency  usage  within  that  band. 

71  For  the  levels  of  RFR  from  PAVE  PAWS  to  which  the  general 
public  may  be  exposed,  the  temperature  rise  and  the  corresponding 
stress  in  the  body  would  be  negligible,  and  therefore  would  not 
add  to  any  possible  stresses  from  other  agents. 

72  In  studying  whether  the  RFR  from  PAVE  PAWS  can  have  any 
effects  on  the  nearby  general  population,  we  believe  that  we  have 
taken  a  most  cautious  approach.  Our  conclusion  that  harmful 
effects  are  most  unlikely  to  occur  applies  to  the  unborn 
generations  as  well  as  to  the  present  population. 

73  This  complaint  of  interference  to  radio  systems  is  related 
to  the  complaint  voiced  by  Mr.  Olson  of  Motorola  at  the  20 
September  1979  hearing  in  Marysville  (p.  45)  and  described  in  the 
Motorola  letter  of  19  September  1979  that  was  provided  as  Exhibit 
Number  Two  at  the  hearing  (p.  71).  The  same  radio  systems  are  the 
subjects  of  concern  in  both  cases.  Motorola  is  the  manufacturer 
and  supplier  of  the  radio  systems,  while  Mr.  Abel  represents  the 
owners  of  the  mountaintop  land  upon  which  the  radio  repeaters  are 
situated. 

Mr.  Abel's  1  October  1979  letter  was  followed  by  another 
from  him  dated  8  November  1979,  in  which  he  stateas 

"Subsequent  to  the  date  of  that  (1  October)  letter,  TOR 
Broadcasting  has  been  advised  by  the  leasehold  interests  utilizing 
TOR  Broadcasting  facilities  at  the  Sutter  Buttes  site  that  the 
initial  interference,  which  was  attributable  to  the  PAVE  PAWS 
System,  has  diminished  to  the  point  now  where  it  is  not  a 
significant  problem.  In  fact,  it  would  appear,  at  this  point  in 
time,  that  the  interference  will  be  minimal  at  the  most." 

74  We  disagree.  The  Air  Force  commitment  to  following  the  law 
and  regulations  and  our  commitment  to  the  health  and  well-being  of 
Air  Force  personnel,  their  families,  and  the  people  of  the  country 
as  a  whole  are  and  always  will  be  among  our  foremost  concerns.  In 
regard  to  compliance  with  Air  Force  commitments  (specifically  the 
comment  referenced  on  p.  143),  the  concern  expressed  in  the  1977 
letters  related  to  possible  interference  with  hospital  equipment 
caused  by  levels  of  EMR  then  predicted  to  be  much  higher  than 
subsequent  calculations  showed.  As  PAVE  PAWS  was  developed,  it 
became  clear  that  actual  levels  in  the  vicinity  of  the  hospital 
would  be  far  lower  than  those  expected  in  1977.  The  later 
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predictions  were  confirmed  by  the  measurements  taken  on  11 
September  1979  outside  the  hospital,  indicating  a  maximum  reading 
of  19.1  microwatts/cm^  pulse  power  density  and  0.132 
microwstt/cm?  average  power  density.  Considering  these  low 
confirmed  readings,  and  the  lack  of  any  meaningful  radiation 
enhancement  due  to  reflectivity  or  other  such  phenomena  (see 
responses  to  comments  11  and  25),  further  measurements  inside  the 
hospital  were  considered  unnecessary.  Also,  see  pp.  46-47  and  p. 
66  of  the  hearing. 

75  An  Environmental  Assessment  of  the  construction  of  PAVE  PAWS 
at  Beale  AFB  was  completed  in  February  1976  and  approved  on  3 
March  1976.  An  Environmental  Determination  in  the  negative,  that 
an  EIS  was  not  required,  was  made  and  signed  on  12  March  1976. 

The  subsequent  decision  to  proceed  with  the  project  took  full 
account  of  the  findings  in  the  Environmental  Assessment. 

76  The  Air  Force  has  carefully  considered  the  effects  of 
operating  PAVE  PAWS,  and  by  system  design  (beam  interlocks, 
frequency  selection)  and  site  planning  (fence  location, 
remoteness)  has  taken  all  reasonable  measures  to  mitigate  known  or 
potential  adverse  effects  at  the  school,  hospital,  and  all  other 
locations  outside  the  exclusion  fence.  Chapter  5  in  the  EIS 
discusses  probable  unavoidable  adverse  environmental  effects  and 
mitigation  measures. 

77  The  electromagnetic  fields  from  PAVE  PAWS,  like  those  from 
any  other  radio,  TV,  or  radar  transmitter,  propagate  through  the 
space  above  many  political  jurisdictions.  Licensing  and  control 
of  all  such  transmitters  in  the  United  States,  however,  is  a 
matter  reserved  strictly  to  the  Federal  Government.  The  Federal 
Comminications  Commission  controls  radiating  systems  (radio, 
television,  and  radar  transmitters  and  their  antennas)  used  by  all 
nonfederal  government  entities;  federal' government  usage  of 
radiating  systems  is  under  the  control  of  the  National 
Telecommunications  and  Information  Administration  (NTIA) .  The  Air 
Force's  application  to  operate  the  radar  was  approved  by  NTIA's 
Interdepartment  Radio  Advisory  Committee  (IRAC) ,  a  body  that 
includes  representatives  from  various  government  agencies, 
including  the  FAA.  There  is  no  indication  that  PAVE  PAWS  would 
interfere  with  air  traffic  over  the  24-county  area  or  even  with 
the  normal  air  traffic  at  Beale  AFB  itself.  See  Section  D.3.1.5 
(p.  D-64  of  the  EIS).  Both  the  FAA  and  California  State  agencies 
have  received  copies  of  the  Draft  EIS  (see  Distribution  List, 

p.  S-5) . 

78  See  Sections  3. 1.2. 1.1. 2,  p.  3-17,  and  C.1.2,  p.  C-2,  for  a 
discussion  of  airborne  exposure,  for  which  the  human  health  hazard 
was  assessed  to  be  negligible. 
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79  Calculated  and  measured  power  densities  at  the  hospital  end 
school  are  given  in  Table  B-2,  p.  B-9.  All  values  are  well  below 
the  maximum  levels  used  as  the  basis  for  the  assessment  of 
biologic  hazards. 

80  Comparison  of  peak  values  to  a  standard  expressed  in  terms 
of  average  power  density  is  inappropriate.  Bell  Laboratories  end 
Raytheon  have  no  peak  power  density  standards  for  occupational 
exposure  of  their  staffs. 

81  Pages  3-35  through  3-56  of  the  EIS  and  pages  C-27  through 
C-96  of  Appendix  C  review  in  detail  the  results  of  more  than  200 
studies  of  the  biological  effects  of  RFR.  The  voted  statement 
was  arrived  at  after  extensive  analysis  of  the  data  and  results  of 
these  studies.  The  quoted  statement  (...no  evidence  that  the  low 
levels... are  hazardous)  is  not  the  same  as  the  paraphrase 
"...evidence  of  no  hazard...."  The  general  public  includes  all 
those  not  occupationally  exposed  by  PAVE  PAWS;  specifically,  it 
includes  dependents  of  Air  Force  personnel.  Site  measurements 
(see  Appendix  B)  confirm  the  fact  that  these  people  will  not  be 
exposed  to  significant  levels  of  RFR.  The  3.82  mW/cm^  number 
cannot  be  compared  in  any  way  with  the  number  63,000  times 
smaller,  0.06  microwatts /cm?,  mentioned  in  the  referenced  NAS 
report.  The  3.82  mW/cm?  measurement  is  a  maximum  pulse  power 
density  made  in  the  near  field  at  PAVE  PAWS  Beale  AFB,  at  a  guard 
tower  150  ft  from  the  radar.  The  0.06  microwatts /cm2 
measurement  is  an  average  power  density,  made  in  the  far  field  at 
PAVE  PAWS  Otis  AFB,  near  route  6  and  3,450  ft  from  the  radar. 
Because  the  radiation  patterns  of  the  two  radars  are  identical, 
measurements  at  the  two  radars  of  field  points  comparable  in 
distance  and  elevation  would  be  substantially  the  same  except  for 
attentuation  caused  by  intervening  terrain. 

82  The  studies  referred  to  here  were  done  by  the  Assembly  of 
Life  Sciences  and  the  Assembly  of  Engineering  of  the  National 
Research  Council.  The  studies  were  funded  through  a  contract  with 
the  National  Academy  of  Sciences,  which  is  pert  of  the  National 
Research  Council. 

The  purpose  of  these  studies  was  to  furnish  an  independent 
analysis  of  PAVE  PAWS  free  from  any  Air  Force  bias  or  control. 

The  decision  to  create  two  pare  Is  was  made  by  the  National  Academy 
of  Sciences  and  the  National  Research  Council.  (See  Preface  to 
reference  (NAS,  1979),  p.  A-36.) 

As  the  reports  are  solely  the  product  of  the  National 
Academy  of  Sciences  and  National  Research  Council,  it  is 
inappropriate  for  us  to  reply  to  these  criticisms  in  the  comment. 
We  do,  however,  believe  that  the  studies  reaffirm  that  PAVE  PAWS 
will  not  significantly  affect  the  human  environment  and 
specifically  will  not  injure  those  persons  who  live  and  work  near 
the  system. 
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83  In  the  context  of  hazard  evaluation,  a  probability  statement 
considers  the  mechanism  of  biological  effect,  the  intensity  of 
concentration  of  the  agent,  the  range  of  human  susceptibility,  and 
the  possible  medical  significance  of  the  effect.  Because  this 
process  usually  involves  guessing  at  the  values  of  many  poorly 
known  parameters,  the  result  may  not  be  reliable.  In  the  EIS, 
judgments  of  the  lack  of  hazard  of  RFR  are  based  largely  on  four 
considerations:  (a)  absence  of  any  demonstrable  effect;  (b) 
dependence  of  the  observed  effect  on  power  density  levels  leading 
to  heat  production;  (c)  dependence  of  the  observed  effect  on 
special  experimental  circumstances  that  are  irrelevant  to  normal 
exposure;  (d)  general  instability,  impermanence,  or  reversibi  lity 
of  the  effect.  With  regard  to  thermal  effects,  the  degree  of 
validity  of  frequency  and  SAR  scaling  from  one  species  to  another, 
which  provides  far  more  than  "a  downscaled  model  of  standing  wave 
patterns,"  is  carefully  considered  in  Section  C.6.1.1,  p.  C-16,  of 
the  EIS.  Also,  the  question  of  possible  nonthermal  effects  is 
discussed  in  Sections  C.6.1.1  and  C.6.2.1,  p.  C-21 . 

84  The  biological  sections  of  the  EIS  are  based  on  detailed  and 
balanced  analyses  of  representative  research  results  in  the 
literature.  The  bibliographic  items  listed  in  Attachment  A  have 
been  examined.  Adding  them  to  those  already  cited  in  the  EIS  will 
not  alter  the  balance,  the  representative  nature,  or  the  overall 
conclusions  of  the  EIS. 

85  The  actions  already  taken  by  the  Air  Force  are  sufficient  to 
ensure  compliance  with  all  applicable  laws  and  regulations,  and  to 
discharge  the  responsibility  of  the  Air  Force  to  ensure  that  any 
unavoidable  adverse  environmental  effects  of  PAVE  PAWS  are 
mitigated  to  an  extent  both  reasonable  and  consistent  with 
operational  needs. 

86  References  1  through  7  of  Attachment  A  are  all  papers  from  a 
conference  entitled  "Electrical  Properties  of  Biological  Polymers, 
Water,  and  Membranes,"  held  by  the  New  York  Academy  of  Sciences  on 
26-28  January  1977.  The  papers  were  published  as  Volume  303, 
Annals  of  the  New  York  Academy  of  Sciences  (30  December  1977). 

All  of  these  papers  were  reviewed  in  the  initial  stages  of  writing 
the  EIS.  Reference  5  is  already  included  in  Section  C.ll, 
"References,"  p.  C-92,  of  the  EIS.  The  other  six  references  were 
not  included  for  various  reasons  related  to  the  criteria  of 
selection  of  references  discussed  in  Section  C.1.4,  p.  C-4. 

Reference  8  is  concerned  with  a  theoretical  analysis  of  a 
simplified  model  for  longitudinal  acoustical  vibrations  of  helical 
polymers.  Although  the  theoretical  modelling  described  in  the 
paper  is  of  interest,  inclusion  of  this  reference  would  not 
materially  alter  the  conclusions  of  the  EIS. 
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There  are  a  number  of  interesting  articles  on  biological 
effects  of  RFR  in  Reference  9,  in  the  1977  Special  Supplement  of 
Radio  Science.  They  reflect  the  continuing  research  programs  and 
publications  on  biological  effects  of  RFR  sponsored  by  various 
agencies  of  the  U.S.  government,  but  they  are  not  widely  regarded 
as  a  "breakthrough  of  radiobiology  into  the  mainstream  of  biology 
and  medicine."  The  EIS  reviews  a  number  of  papers  on  effects  of 
RFR  on  lymphoblastoid  transformation  both  in  vivo  and  ij»  vitro 
(see  Sections  C.7.8.1  and  C.7.8.3,  pp.  C-60  and  C-61),  so  the 
paper  by  Huang  et  al.  adds  no  significant  information  to  that 
already  reviewed,  except  possibly  for  the  interesting  evidence  of 
a  "power  window"  for  the  effects  between  5,000  and  45,000 
microwatts/cm2.  This  latter  effect  may  provide  some  significant 
clues  to  the  nature  of  biological  adaptation  to  stress,  but  the 
evidence  from  the  publication  is  that  it  could  not  occur  at  the 
power  density  levels  outside  the  PAVE  PAWS  exclusion  fence, 

87  The  pulse  power  density  in  the  center  of  the  main  beam  of 
the  growth  system  will  indeed  have  a  value  of  5  microwatts/cm2 
at  94  miles  from  the  PAVE  PAWS  site.  But  the  map  (p.  154) 
indicates  a  distance  of  about  43  miles  to  Sacramento,  rather  than 
54  miles.  At  43  miles  the  pulse  power  density  in  the  center  of 
the  main  beam  (about  12,000  ft  above  Sacramento)  of  the  growth 
system  would  be  about  24  microwatts/cm2. 

In  response  No,  11  we  have  noted  that  cavity  resonance  doea 
not  enhance  the  power  density  within  structures  such  as  hospital 
rooms  or  airplane  cabins.  In  particular,  the  occupied  cabin  of  a 
metal  airplane  will  experience  low  values  of  EMR  because  the  total 
area  of  absorbing  surface  is  large  compared  to  the  ares  of  the 
windows . 

88  A  threshold  elevation  increase  of  100  feet/mile  corresponds 
to  approximately  1  deg.  However,  the  pulse  power  densities  cited 
correspond  to  the  beam  axis,  which  has  a  minimum  elevation  of  3 
deg.  A  3  deg  elevation  corresponds  to  about  275  feet/mile. 

For  the  growth  system  at  a  distance  of  10  miles,  the  pulse 
power  density  in  the  center  of  the  main  beam  would  indeed  be  440 
microwatts /cm2.  At  5  miles  (half  the  distance)  the  power 
density  quadruples  to  only  1,760  microwatts/cm2,  not  19,500 
microwatts/cm2. 

At  a  distance  of  5  miles  the  center  of  the  lowest  main  beam 
(3  deg)  rises  to  about  1,385  feet.  Adding  to  this  value  the  420 
foot  elevation  of  the  center  of  the  PAVE  PAWS  array,  and  noting 
that  the  elevation  of  the  terrain  west  and  south  of  the  radar  is 
about  200  feet  (see  Fig.  A-7,  p.  A-23),  the  center  of  the  main 
beam  is  about  1,600  feet  above  the  surface  at  5  miles  distance. 

As  a  matter  of  normal  operating  practice,  agricultural  aircraft 
rarely  climb  to  altitudes  that  far  above  ground  level.  In  any 
event,  the  likelihood  of  a  biological  health  hazard  to  persons  in 
aircraft  is  assessed  to  be  negligible  (Section  3. 1.2. 1.1. 2,  p. 
3-17). 
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89  Although  the  pulse  durations  of  PAVE  PAWS  (up  to  16 
milliseconds)  are  longer  than  those  of  other  radars,  no 
experimental  evidence  exists  that  such  longer  pulse  durations 
would  be  harmful  at  the  corresponding  pulsed  and  average  power 
densities  to  which  the  general  public  way  be  exposed. 

90  There  is  no  confusion  regarding  occupational  and 
non-occupational  standards  in  the  EIS.  Sections  3. 1.2. 1.3  and 
C.3,  pp.  3-25  and  C-8,  clearly  indicate  that  the  present  U.S. 
standard  of  10,000  microwatts/cm?  is  an  occupational  one. 

Transients  and  personnel  residing  or  working  within  the  boundaries 
of  Beale  AFB  who  are  not  directly  involved  with  the  operation  of 
PAVE  PAWS  are  regarded  as  members  of  the  general  population  not 
occupationally  exposed  to  the  RFR  from  PAVE  PAWS. 

91  The  identification  was  not  made  in  the  EIS.  Indeed,  there 
is  no  evidence  that  irreversible  changes  in  the  central  nervous 
system  can  set  in  at  levels  below  1,000  microwatts/cm^  (1.0 
mW/cm^).  This  fact  is  clearly  described  in  the  EIS  in  Section 
C.7.5,  "Nervous  System  Studies,"  where  it  is  further  indicated 
that  the  effects  observed  (below  1,000  microwatts/cm^)  are 
reversible  in  nature,  e.g.,  Albert's  studies  on  blood-brain 
barrier  permeability  (p.  C-49). 

92  Choice  of  a  site  for  PAVE  PAWS  (West  Coast)  was  made  after 
an  extensive  comparison  of  proposed  sites  using  ten  valid  siting 
criteria.  Of  the  ten  criteria,  four  involved  safety 
considerations.  Two  of  these,  "safe  radiation  hazard  distances 
for  people,"  and  "safe  distances  for  persons  wearing  cardiac 
pacemakers,"  were  among  the  five  minimum  characteristics  a 
proposed  site  was  required  to  meet  to  be  considered  further.  This 
process  is  described  more  fully  in  Section  4.3,  p.  4-2,  of  the  EIS. 

93  A  read-only  memory  (ROM)  could  be  added  to  PAVE  PAWS  to 
generate  an  inverted  notch  in  the  scan  fence,  thereby  raising  the 
main  beam  in  the  vicinity  of  the  hospital.  Such  a  notch  is  indeed 
undesirable  because  it  compromises  the  prime  function  of  the 
radar.  The  "peak  burst  density"  of  22  mW/cm^  (22,000 
microwatts/cm*)  is  the  pulse  power  density  that  would  exist  at 
the  center  of  the  main  beam  at  least  500  ft  above  the  hospital  if 
the  growth  option  were  exercised.  The  EIS  (Section  A. 2. 3,  p.  A-2) 
notes  that  a  triply  redundant  system,  including  an  ROM,  already 
exists  to  prevent  transmission  of  even  a  single  pulse  at 
elevations  below  3  deg.  Therefore,  the  safety  goal  has  already 
been  reached  without  addition  of  a  notch  or  an  extra  ROM. 

94  Occupational  safety  standards  and  reporting  requirements  are 
addressed  in  laws  and  regulations  (e.g.,  AFOSH  161-9,  October 
1978)  separate  from  those  addressing  environmental  impacts. 

Although  all  applicable  occupational  safety  procedures  have  been 
followed  by  the  Air  Force,  and  all  requirements  satisfied,  it  is 
not  the  purpose  of  the  EIS  to  address  those  issues. 


95  The  replacement  of  solid-state  modules  is  made  from  within 
the  PAVE  PAWS  structure,  separated  from  the  outside  radiating 
antenna  array  by  a  metal  shield  that  provides  attenuation  by  a 
factor  of  100,000,000  (80  db).  An  average  power  density  in  the 
range  of  several  microwatts/cm?  has  been  measured  in  the  **ea 
near  the  modules;  there  is  no  evidence  for  a  health  hazard  at  that 
density. 

96  The  cited  hillock,  southeast  of  the  radar  at  an  elevation  of 
760  feet,  is  grazed  by  the  main  beam  of  the  basic  (not  the  growth) 
system.  The  text  is  revised  on  pp.  3-1,  3-2,  3-7,  3-8,  3-61, 

3-67,  3-72,  3-91,  3-93  through  3-97,  A-12,  A-21,  A-29,  and  D-15  to 
recognize  that  case  and  others.  However,  the  calculated  field 
intensities  for  all  such  sites  are  lower  than  for  site  12  (see 
Table  A-5,  p.  A-31).  Although  some  higher  sites  intercept  a 
slightly  larger  fraction  of  the  main  beam,  all  are  sufficiently 
more  distant  to  reduce  the  net  effect.  At  no  site  is  the  level  of 
EMR  sufficiently  high  to  justify  an  exclusion  fence. 

97  The  EIS  does  not  propose  any  action  with  regard  to  pacemaker 
owners.  In  the  EIS  it  is  recognized  that  electromagnetic  fields 
from  radars  can  affect  pacemakers,  and  while  it  points  out  that 
effects  are  possible,  it  also  makes  clear  that  they  are  by  no 
means  probable.  This  is  an  important  distinction.  (See  Sections 
D. 3. 2. 1.3,  p.  D— 82 ,  and  3. 1 .2. 3. 2. 2. 1 ,  p.  3—72).  The  Air  Force 
does  not  believe  that  there  is  a  problem  to  be  advertised. 

Neither  does  the  Air  Force  suggest  that  any  present  pacemaker 
owners  be  subjected  to  the  surgical  procedures  required  to  replace 
existing  pacemakers. 

Pacemaker  owners,  providing  they  stay  outside  the  exclusion 
fence,  are  very  unlikely  to  be  adversely  affected  by  the  radar's 
fields.  The  maximum  pulse  field  strength  to  be  found  at  ground 
level  at  the  1000-ft  exclusion  fence  is  about  42  V/m,  about 
one-fifth  the  design  susceptibility  threshold  suggested  in  the 
FDA/AAMI  draft  standard.  The  base  hospital  is  the  closest  point 
of  casual  approach  to  the  radar;  the  maximum  field  strength  that 
could  be  expected  there  is  only  about  10.3  V/m  (see  Table  A-5, 
p.  A-31,  and  Table  A-6,  p.  A-32). 

There  are  no  plans  to  erect  the  requested  warning  signs  for 
pacemaker  owners.  The  Food  and  Drug  Administration  has  rejected 
the  concept  of  such  warning  signs  for  microwave  ovens,  stating  in 
parts 

"(ii)  The  proposed  labeling  requirements  would  be 
misleading.  It  would  tend  to  focus  attention  on  a 
particular  source  of  electromagnetic  interference  and 
would  fail  to  warn  the  pacemaker  wearer  of  other,  equally 
important,  sources  of  interference  that  could  not  be 
effectively  singled  out.  Other  potential  sources  of 
electromagnetic  interference  for  which  such  warning 


labels  also  are  not  appropriate,  include  electric  tools, 
household  and  industrial  appliances,  ignition  and 
lighting  systems,  radio,  television,  and  radar  systems. 

(iii)  All  pacemakers  are  not  equal  in  their 
susceptibility  to  electromagnetic  interference.  The 
proper  approach  to  potential  problems  is  through  advice 
to  the  patient  by  the  physician  and  pacemaker 
manufacturer  of  all  sources  of  possible  pacemaker 
interference.  Many  pacemaker  manufacturers  have 
eliminated  interference  problems  through  improved 
designs." 

(See  Federal  Register,  Vol.  39;  No,  105,  pp.  18797-18800, 

May  30,  1974.) 

98  Most  of  the  research  results  cited  in  the  EIS  were  obtained 
at  frequencies  between  100  MHz  and  2.5  GHz.  Results  at  other 
frequencies  were  cited  primarily  to  indicate  frequency  dependence 
and  scaling  aspects.  Except  for  the  discussion  of  the  RFR 
auditory  effect,  which  is  explicitly  dependent  on  pulse  duration, 
the  EIS  considers  other  effects  without  regard  to  restrictions  on 
pulse  durations.  There  is  no  experimental  evidence  of  possible 
harmful  effects  due  to  long  pulse  durations  per  se,  and  no  reason 
to  assume  that  effects  found  using  shorter  pulses  have  no 
relevance  to  PAVE  PAWS. 

99  Assuming  the  phrase  "discovery  procedure"  refers  to  the 
adequacy  of  the  published  research  on  possible  effects  of 
long-term  exposure,  the  positive  and  negative  aspects  of  such 
research  are  also  adequately  treated  in  various  sections  of  the 
EIS. 

100  The  FAA  is  aware.  The  PAVE  PAWS  radar  system  at  Beale  AFB 
is  identical  to  that  at  Otis  AFB,  and  the  descriptions  of  the 
radar's  operation  are  the  same  in  the  EISs  written  for  both 
radars.  The  FAA  received  copies  of  both  Draft  EISs,  and  reviewed 
the  Draft  EIS  for  the  Otis  AFIt  PAVE  PAWS  and  commented  in  depth. 

The  FAA  is  active  in  investigating  potential  problems  in  air 
navigation.  Flights  were  made  on  9  and  10  February  1979  to  test 
the  effects  of  the  Otis  AFB  radar  on  several  air  navigation 
instrument  types.  Special  attention  was  given  to  the  operation  of 
cockpit  instruments;  no  abnormalities  were  noted.  The  FAA  trip 
report  concludes  that,  "Since  the  radar's  burst  of  RF  energy 
occurs  for  only  a  fraction  of  a  second  on  a  specified  frequency, 
and  appears  to  occur  only  one  time  in  several  minutes,  it  is 
concluded  that  the  radar  does  not  present  potential  interference 
to  our  navigational  facilities."  (See  Federal  Aviation 
Administration,  "Trip  Report  -  Interference  Investigation  of  the 
Otis  AFB  Missile  Tracking  Radar,"  Flight  Standards  National  Field 
Office,  Oklahoma  City,  OK,  14  February  1979.) 
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101  The  EIS  is  not  the  appropriate  vehicle  for  recommending  a 
standard.  As  a  matter  of  interest,  however,  the  PAVE  PAWS  radar 
does  not  expose  the  general  public  to  RPR  at  a  rate  exceeding  any 
known  actual  or  proposed  standard  of  any  nation  or  government 
agency  in  the  world.  For  comparison,  see  Attachment  2  to  these 
responses,  p.  183,  and  the  text  discussing  this  attachment  on 

p.  35  of  the  hearing. 

102  The  Air  Force  does  have  such  research  in  progress  at  this 
time,  and  devices  are  being  developed  for  use  at  450  HHe. 

103  The  Air  Force  will  continue  to  make  available  through  its 
public  affairs  offices  any  and  all  unclassified  information  about 
PAVE  PAWS. 
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MM  *m*t  •»: 

1170  0mm  Dnv» 
Foctar  City.  CA  0440* 
(415)  340-3111 


November  13,  1979 


Or.  Carlos  Stem 
Secretary  of  the  Air  Force 
Assistance  For  Environment  and  Safety 
SAF/MXQ 

Washington,  O.C.,  20330 

SUBJECT:  PAVE  PAWS  Impact  on  Land  Mobile  Spectrum 


Dear  Dr.  Stem, 

On  September  20,  1979,  Motorola  presented  a  statement  by  Mr. 
Gerald  Falkenberg  and  myself,  Bemie  Olson,  expressing  our 
concern  over  the  high  RF  levels  measured  in  Yuba  City  and  on 
Sutter  Buttes.  Further  tests  have  been  conducted  which  has 
decreased  our  concern. 

On  September  26  through  27,  1979  personnel  from  Motorola's 
Engineering  Services  Department  conducted  tests  on  Sutter 
Buttes  and  on  selected  customer’s  equipment  around  Yuba  City. 

On  Sutter  Buttes,  we  were  unable  to  identify  any  harmonic 
radiation  in  the  800-900  MBz  band  from  PAVE  PAWS.  This  seems 
consistent  as  we  measured  -20dBm  directly  from  the  primary  fre¬ 
quencies  and  harmonics  are  specified  to  be  80dB  below  that. 

The  losses  should  be  6dB  greater  such  that  a  -116dBm  or  approx¬ 
imately  0.35  uV  signals  would  be  a  worst  case  prediction.  Our 
spectrum  analyzer  limited  measurements  to  -95dBm. 

Effective  800  MHz  receiver  sensitivity  measurements  were  taken 
with  no  evidence  of  receiver  degradation  found,  we  therefore 
feel  the  PAVE  PAWS  will  not  cause  harmonic  interference  to 
Sutter  Buttes. 

Effective  receiver  sensitivity  tests  were  made  on  two  450  MHz 
repeater,  a  Micor  repeater  receiving  on  469.125  MHz  and  a  Motrac 
repeater  receiving  on  456.575  MHz.  In  neither  case  were  their 
effective  sensitivities  degraded.  However  when  a  weak  signal 
was  applied,  to  produce  a  lOdB  Quieting,  audio  "pops”  were 
detected  in  the  speakers.  The  PAVE  PAWS  pulses  were  not  respon¬ 
sible  for  squelch  breaks  (opening)  but  would  momentarily  capture 
the  receiver  from  the  weak  desired  signal.  Even  with  higher 
desired  signals,  providing  30dBQ,the  pops  remained  audible. 


130*  E*w  Algonquin  R<J .  $c**v/nt**g  Mno«fl0i06  012)907-1000 
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On  September  27,  1979  teata  were  conducted  on  aelected  control 
atations  and  mobiles  located  in  rhe  Yuba  City  -  Maryaville  area. 

Yuba  gold  field  -  H74B8Y3001AT  -  469.500  MBz  (receive 
frequency) .  This  repeater  waa  located  approximately 
4.5  miles  north  of  PAVE  PAWS.  The  antenna  (9dB  omni) 
was  located  on  an  80  foot  tower.  No  degradation  was 
observed,  however  audiable  "pops*  were  heard  as  previous¬ 
ly  described  on  Sutter  Buttes. 

Yuba  City  Service  Center  -  D24TRA6000  (DPL  Maxar  mobile)  - 
469.125  (receive  frequency).  This  mobile  was  connected  to 
a  lOdB  yagi  on  the  shop  roof  pointed  at  PAVE  PAWS.  Tests 
were  conducted  for  effective  sensitivity  and  DPL  desensi¬ 
tization.  No  evidence  of  degradation  was  observed  in  either 
test. 

Lumber  company  located  approximately  2  miles  south  of 
Yuba  City  Service  Center.  L34AAB3130B  (Mocom  10  base)  - 
451.525  MHz  (receive  frequency).  No  degradation  was  found 
other  than  the  audiable  "pops’. 

Thiara  residence  approximately  three  miles  NW  of  Yuba  City 
Service  Center  -  C64RCB6105AT  (Micor  repeater  -  T1507 
duplexer)  -  469.675  MHz  (receive  frequency).  This  was  a 
previously  reported  case  of  PAVE  PAWS  interference.  Closer 
investigation  revealed  customer  complaints  of  reduced  coverage 
were  due  to  his  relocation  of  the  repeater  with  an  accompanying 
20  foot  reduction  in  tower  height. 


Baaed  on  these  data.  Motorola  no  longer  feels  that  the  impact 
of  the  PAVE  PAWS  on  the  Land  Mobile  Spectrum  will  be  harmful. 
It  will  occasionally  produce  annoyance  type  interference.  The 
magnitude  of  the  interference  at  present  is  such  that  user 
acceptance  will  not  be  compromised.  It  takes  a  trained  ear 
to  detect  PAVE  PAWS  from  noise  spikes  normally  present  under 
weak  signal  conditions. 

Our  reserved  concerns  are  for  portable  receivers  which  have 
much  less  preselector  filtering  due  to  size  and  weight  lim¬ 
itations.  This  should  be  of  particular  concern  to  the  Air 
Force  itself  as  they  no  doubt  will  be  operating  portables  on 
Beal*  AFB. 
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casea°of  DHp1Ldn800dMH2°interferenMni^d/in9  411  rePort®d 
In  the  PAVE  PAWS  influence  arei?  *nd/or  range  reductions 


Sincerely, 

MOTOROLA  COMMUNICATIONS 
AMD  ELECTRONICS,  INC. 

Bernie  Olson 

Manager,  Engineering  Services 

CBO/cao 

Attachments 

CC:  Mr.  Dick  Shepard  — ■  ■  ^ 

S.R.I.  International 
333  Ravanswood 
Menlo  Park,  CA  94025 

Mr.  Tom  Stockdale 
MITRE  CORPORATION 
ESD/OCD 
Stop  34 

Hanscom  VFB,  MA  01731 


FREQUENCYjMEGAHERTZ) 


